Appendix D
Soil Boring Logs



AMAI1
611 Broadway Suite 907 G

New York, New York 10012
Geologic Boring Log
Final Retention Basin SWMU 14
Boring I15) Chent: Project: Location
FRB-1 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMALI Geologist/Engincer Driller T Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Compieted — Drilling Method Sampler type
7/10/96 7/10/96 3.25" ID - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Soil Description
bgl | USCS| very |Counts| (ppm) Descriptions made from auger cuttings unless otherwise noted
(i) Symbo} | (per 247) | (6" each) (grain size, sorting, moisture, colot/hue eic.)
0 GC 0.0 [0-2 ft Gravel, sand and silt, some clay, backfill zone.
No visible contamination, Dry, Hue 2.5 Y 4/2 Dark grayish brown
1
2 CL 0.0 {2-4 ft Clay, sand, and silt little or no gravel. Low plasticity clay.
No visible contamination, ric product odor.
3 Dry, Hue 2.5 Y 2.5/1 Black
4 CL 0.0 |4-6 ft Same as above
5
6 CL 0.0 |6-8 ft Same as above
7
8 MH 4 0.0 |8-10 ft Clay dense high plasticity inorganic clay (micaceous)
rGroundwater stabilized at approximately 8.5 ft bgl
9 No visible contamination.
10
Drill to 16 ft and install temporary monitoring point at 16 f.
Screen from 6-16 ft bgl.
16 End of boring
Well Construction Details
Casing materis) Screen slot size Screeo Interval Filter Pack Cap Type
2" X Schedule 40 PVC 0.020 inch. 6-16 ft No. 2 Silica sand |Watertight
Security cusing/manhole: Lock type:
None None
Notes:
Well Development Data
Date: Technique: Volome purged:
8/8/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 gallons
Temp (°C) SC (uS/cm) pH Notes: SC- specific conductance
Initial: 25 2,480 5.95 Water clears after development no visible contamination
§Final: 25 1,600 6.01 Well dries after few minutes of pumping at 4 gpm

AMAI

Prepared 6/11/97




AMAI

611 Broadway Suite 907 G
New York, New York 10012
Geologic Boring Log
Final Retention Basin SWMU 14
W “Chient: Project: Location
FRB-2 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
[Date Started Date Compleied ~Drifling Method — Sampier type
71296 7/2/96 3.25" ID - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
—D_epth Reco- | Blow PID Soil Description
bgl | USCS| very |Counts| (ppm) Descriptions made from suger cuttings untess otherwise noted
(ft) Symbol | (per24™) | (6" each) {grain size, sorting, moisture, color/hue etc.)
0 SP 0.0 |0-2 ft Gravel sand and silt, backfill zone,
Poorly graded, no visible contamination, Dry.
1 Hue 10 YR 5/2 light brownish gray
2 sM 0.0 |2-4 ft Same as above little or no gravel,
No visible contamination, no product odor.
3
4 SM 0.0 |4-6 ft Same as above
5
6 ML 0.0 |6-11 f Silty clay very plastic and moist.
Little or no sand or gravel or rock fragments.
7 Hue 2.5 Y 4/1 Dark gray
8 ML v 0.0 |8 ft Groundwater stabilized at approximately 8.0 ft bgl
No visible contamination.
Hue 2.5 Y 4/1 dark gray
Drill to 17 fi bg! and install temporary monitoring well point
Screen from 7-17 ft bgl.
L
17 End boring
~ Well Construction Details
Casing material Screen slot size {Screen Interval Filter Pack Cap Type
2" X Schedule 40 PVC 0.020 inch. 7-17 ft No. 2 Silica sand Wa:en_ight
Security casing/manbole: Lock type:
(None None
Notes:
Well Development Data
Date: Technique: Volume purged:
8/8/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 gallons
Temp (°C) SC (uS/em) pH Notes: SC - specific conductance
Initial: 25 2,290 6.05 Water clear after development no visible contamination
Final: 25 2,480 6.26 Well dries up after few minutes pumping at 1 gpm

AMAI
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AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
North Aeration Basin SWMU 17
Fl?ring 1D Client: Project: Location
AB-2 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist'Engineer Driller Drilling Cootractor
Gustavo Felipe Constancio Olivo Jaca & Sierma
ate Started Date Comspleted Drilling Metbod Sampler type
7/2/96 772196 3.25" 1D - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Soil Description
bgl | USCS| very Counts| (ppm) Descriptions made from auger cuttings unless otherwise noted
() Symbaol | (per 247) § (6" each) (grain size, sorting, moisture, color/hue etc.)
0 GM 0.0 [0-2 ft Gravel, sand, silt and clay mix, backfill zone.
Some large rock fragments, no visible contamination, poorly sorted material
1 Dry, Hue 7.5 Y 4/2 Brown
2 CL 2-12 ft Silty clay , high plasticity, moist, dark gray no gravel or rock fragments.
Hue 2.5 Y 4/2 brown.
3
4
5
6
7
8
9
10
11
12 v 12 ft - groundwater encountered, drill to 17 fi and install temporary
monitoring well point. Screen 12-17 ft
17 End of boring
Well Construction Details
Casing material Screen slot size Screen Interval Filter Pack Cap Type
2" X Schedule 40 PVC 0.020 inch. 12-17 f No. 2 Silica sand tWater tight
Security casing/manhole: Lock typt:
None None
Notes:
Well Development Data
Date: Technique: Yolume purged:
7/19/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 gallons
Temp (°C) SC (pS/cm) pH Notes:
Initial: 25 1,950 6.24 Water clear afier development no visible contamination
Final: 25 2,300 6.16

AMAL
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AMAI

611 Broadway Suite %07 G
New York, New York 10012
Geologic Boring Log
South Aeration Basin SWMU 18
Boring 1D Client: Project: Location
AB-1 Puerto Rico Sujn_ il Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMALI Geologist’/Engineer Driller Drilling Cootractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method —_Samplr type
7/2/96 212/96 3.25" 1D - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Soil Description
bgl | USCS| very |Counts| (ppm) Descriptions made from auger cuttings unjess otherwise noted
(ft) Symbot | (per 24") } (6" each) (grain size, sorting, moisture, color/hue ec.)
0 GM 0.0 ]0-2 ft - Sand silt and gravel , backfill zone, abundant rock fragments
No visible contamination Hue 7.5 Y 4/3 brown.
1
2 GM No change in lithology from 2 to 8 feet.
3
4 GM
5
6 GM
7
8 CL v 8-10 ft Slight change to sandy clay at 8 ft. No visible contamination throughout
Groundwater at 8 fi
9 Hue 2.5 Y 4/2 brown
10 Groundwater stabilized at approximately 8 ft. Drill to i3 ft installed a 2"
temporary monitoring point at 13 ft bgl.
11 Screened interval 8-13 ft
12
13 End of boring
14
Well Construction Details 1
(Casing material Screen slot size Screen Interval Filter Pack Cap Type
2" X Schedule 40 PVC 0.020 inch 8-13 ft No. 2 Silica sand |Water tight
Security casing/manhole: Lock type:
None « |None
Notes:
Tl{ell Development Data
Date: Technigue: Volume purged:
7/19/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 gallons
Temp (°C) SC (pSfcm) pH Notes: SC -specific conductance
Initial: 25 2,220 6.80 Water still slightly silty after development no visible contamination
[Final: 25 2,280 6.83

AMAL
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AMAI

611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
Slop Oil Tank 103 SWMU 35
ring 1D Clicut: = Project: Location
35-01 Puerto Rico Sun 0il Company RCRA Facility Investigation _!Eucoa, Puerto Rico
ject No. AMAI1 Geologist/Engineer Dritler Drilling Contractor
Gustavo Felipe Constancio Olivo _Jaca & Siemra
Started Date Completed Drilling Metbod Sampler type
ZEHQG 7/23/96 o Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (@pm) Descriptions made from auger cuttings, unless otherwise noted.
{ft) Symbol | (per24*}} (per ) (grain size, sorting, moisture, color/hue etc.)
0 GM 18" 13.0 r0-4" Concrete coring.
5-10-7-8 4”2 ft Backfill zone, large gravel and silty clay mix, poorly sorted
Well compacted spoon, Top of spoon has some hydrocarbon odor and visible
1 stains, Dry throughout, Hue #1 for gley 5/5 GY greenish gray.
Full analysis and Immunoassay samples collected.
Sample collected
2 GM 18" 4-4-4-7 0.0 |2-4 fi - Same as above no visible contamination,
Full analysis and Immunoassay samples collected.
3 Sample collected
4 4-6 ft -Drill using drive point to 6 ft.
5
6 MH 20" 11-13 0.0 |6-8ft Clay - high plasticity dense (micaceous) little or no sand or
12-10 lgravel, some silt. Well compacted spoon no visible contamination
moist. Hue 7.5 YR 2.5/1 Black
7 Sample collected Full analysis and Immunoassay samples collected.
8 pl:‘.nd of boring. Grout hole to 4 ft bgl and repaired concrete core.
9
Soil Descriptions*
Type Size (mm) IGravet | Sym sit& Cay [Sym |
Coarse um |Fine nofines | GW |well graded gravel Inorganic
jravel 1975 o 4819 | lintle fines | GP |poorly graded gravel {low plast. ML silts and very fine sand
d 2048 | 4320 | .08-043 |some fines| GM |sand.silt gravel mix |sow plast. fcL gravelly, sandy, silty clay
ilt & clay ol | <08 |somefines} GC |sand clay gravel mix [nigh plast | Imicaceous/diatomaceous
density | very loose | loose | med. dense JSand highplast.  |CH high plasticity clay
dense  fvery nofines | SW [well graded gravelly Organic
Angularity very ang.  fangular |sub angular | Yirtde fines | SP poorly graded gravelly Jlow plast loL silty clay low plasticity
{sub round Irounded =wel| round [ some fines] SM !Iﬁty-sand sandy-silt ihigh plast. OH clay med. to high plasticity
ote - density also in blows/foot above some fines| SC [sand clay mixture [Peat PT humus, swamp soils, organic
* Source Unified Soil Classification System

Prepared 61157




AMAI
611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
Slop Oil Tank 103 SWMU 35
Client: Project: Locatioo
Puerto Rico Sun Oil Company  RCRA Facility Investigation _ Yabucoa, Puerto Rico
AMAI Geologist/Engineer Driller Drilling Contractor
_Gustavo Felipe _Constancio Olivo __Jaca & Sierra
Date Completed Drilling Method Sampler type
7/23/96 Tripod 2*x 24" Carbon Steel Split Spoon
Reco- | Blow PID Soil Description
very | Counts | (ppm) Descriptions made from auger cuttings, unless otherwise noted.
(i) Symbol | (per24”}| (per67) (grain size, sorting, moisture, color/buc etc )
0 GM 27" | 6-11-7-7| 0.0 [0-2 ft Gravel backfill 2one, targe gravel, sand, silt, and clay mix
Poorly sorted well compacted no visible contamination, Dry
Hue #1 for giey 5/5 GY greenish gray
1 Full analysis and Immunoassay samples collected.
Sample collected
2 GM 24" ¥5.7.28.28] 0.0 |2-4 ft - Same as above no visible contamination,
Full analysis and Immunoassay samples collected.
3 Sample collected
4 4-6 £t -Drill using drive point to 6 fi.
5
6 MH 24" 16-20- 0.0 |6-8ft Clay - high plasticity dense (micaceous) little or no sand or
25-20 gravel, some silt. Well compacted spoon no visible contamination
moist. Hue 7.5 YR 2.5/1 Black
7 Sample collected Full analyses and Immunoassay sample collected.
8 End of boring.
9
Soil Descriptions*
Type Size (mm) Gravel Sym Silt & Clay ISym |
Coarse ledium | Fine no fines | GW lwell greded gravel Inorganic
Gravel l9—75ﬁ- i 4819 little fines | GP |poorly graded gravel low plast. IML silts and very finc sand
Sand 2048 4320 08-043 | some fines | GM [sand,silt,gravel mix low plast. |Cl. gravelly, sandy, silty clay
Silt & clay Eel <08 | somefines| GC sand, clay, gravel,mix [highplast.  |MH micaceous/diatomaceous
Soff demsity | very loose | loose | med dense JSand highplast.  |CH high plasticity clay
dense  fvery de no fines | SW |well graded gravelly Organic
Angularity very ang. [angular  fsub angular little fines | SP |poorly graded gravelly low plast. ‘OL silty clay low plasticity
jsub round lrounded well round | some fines| SM fsilty-sand sandy-silt |high plast. OH clay med. to high plasticity
Note - density also in blows/foot above some fines| SC [sand clay mixture Il’ut PT humus, swamp soils, 07ganic
» Source Unified Soil Clessification System.

Prepared &/11/57




AMAI
611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
. _ _ Dissolved Air Flotation Unit SWMU 36
Boring 1D Chient: Project: Location
36-01 Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMALI Geologist’Engineer Driller Drilling Contractor
Néstor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/18/96 7/18/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, unless otherwise notcd.
(ft) Symbol | (per 24*)| (per6”) (_gra.in size, soning_,lwisum, color/hue etc.)
0 SM 14 | 2-2-4-6 15 |0-2 ft. Sand to silty sand to sandy clay. Poorly graded, loose to stiff,
stightly moist to wet, dark greenish brown (2.5Y 4/2) to dark
1 Sample collected| greenish gray (Gley 2, 4/1, 5BG). Quartz sand, mica,
pyrite, and lithic fragments varying in size from fine to coarse.
2 CL 12 | 4-4-5-6 2 |Hydrocarbon odor and staining observed.
Immunoassay sample collected.
3 2-4 ft. Sandy clay, stiff, slightly moist, dark greenish gray (Giey 1, 4/1, 5GY)
Quartz sand, mica, pyrite, and lithic fragments
4 Sample collected| varying in size from fine to coarse. Slight hydrocarbon odor.

Immunoassay sample collected.

6 CL,SM{ 14 |7-6-10-15] 1 6-8 ft. Sandy clay to sand, soft to loose, slightly moist to moist, dark
greenish gray (Gley 1, 4/1,5GY). Quartz sand, mica, pyrite,

7 and lithic fragments varying in size from fine to coarse. Slight.
Sample collected hydrocarbon odor.
8 \ 4 Immunoassay sample collected.

Drilling groundwater encountered at 8 ft. Boring terminated.

End of boring.

Soil Descriptions*

Type Size (mm) Gravel | Sym Silt & Clay [Sym |
Coarse Medium |Fine no fines | GW |well graded gravel Inorganic
Gravel 19-75 R .| 4.8-19 |]little fines gl_pgorly graded gravel low plast. ML silts and very fine sand
Sand 2048 | 4320 | .08-043 |some fines| GM |sand,siltgravel mix low plast. CL gravelly,sandy,silty clay
Sitt & clay T PRCEE ] <08 fsome fines| GC [sand,clay,gravel mix high plast.  |[MH micaceous/diatomaceous
Soil density | very loosc] loose | med. dense jSand - |nighplast. [CH high plasticity clay
dense  Jvery dense no fines | SW |well graded gravelly Organic
Angularity [very ang. |Jangular Isub angular | linle fines| SP Epoorly graded gravelly low plast. IOL silty clay low plasticity
sub round frounded |we|l round |some fines| SM [silty-sand sandy-silt high plast. lon clay med. to high plasticity
[Note - density also in blows/foot above some ﬁnesl sC Isand clay mixture fl’esl PT humus,swamp soils, organic

* Source Unified Soil Classification System.

AMA! Prepared 6/13/97




AMAI

611 Broadway Suite 907G
New York, New York 10012
Geologic Boring Log
Dissolved Air Flotation Unit SWMU 36
rl-aoring ID Client: Project: Location
36-02 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo : Jaca & Sietra
FlTeStartcd Date Completed Drilling Method Sampler type
7/23/96 7/23/96 3.25"ID - 6.00"0D Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts] (ppm) Descriptions made from auger cuttings, unless otherwise noted.
(fL) Symbol | {per 247)] (per 67} __ (grain size, softing, moisture, color/hue efc.)
0 GM 16" | 14-4-3 | 68.0 |0-2 ft Top 4" gravel landscape fill, 4" -2 ft Gravel and silty clay mix

Backfill zone Poorly sorted, no visible contamination, moist

1 Full analysis and Immunoassay samples collected.

Sample collected
2 GM 18 | 4-5-6-9| 32.0 |2-4 ft Same as above, still in backfill zone, strong product odor
Full analysis and Immunoassay samples collected.

3 Sample collected)

4 ML 16" | 7-7-8-9| 0.0 |4-6 ft Silty clay (micaceous) dense high plasticity little or no
gravel or sand, no product odor, dry.
Hue #1 for gley 4/5 GY Dark greenish gray

5
6 ML 127 | 1-3-6-7| 0.0 |6-8 ft Silty clay (micaceous) little or no gravel some sand,
no visible contamination, dry.
Hue #1 for gley 2.5 10'Y Greenish black.
7 Sample collected] Full analysis and Immunoassay samples collected.
8 End of boring. Grout hole to surface.
9
Soil Descriptions*
Type Size (mm) Gravel | Sym Silt & Clay [Sym ]
Coarse \Medium |Fine no fines | GW }well praded gravel Inorganic
Gravel 19-75 et 4819 |little fines| GP [poorly graded gravel flow plast. ML silts and very fine sand
Sand 20438 | 4320 | .08-043 fsome fines| GM |sand,silt.gravel mix |low plast. CL gravelly, sandy, silty clay
Silt & clay ﬁéfﬁ:%’?‘*’ <08 Ysome fines| GC sand,cla?.Eravcl,mix high plast. MH micaccous/diatomaceous
Isoil density | very loose] loose |med. densc|Sand high plast.  [CH high plasticity clay
dense  §very dense no fines | SW |well graded gravelly Organic
Angularity |very ang. Jangular |sub angular] little fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round Iroundcd well round |some fines| SM [silty-sand sandy-silt ihigh plast. JOH clay med. to high plasticity
Note - density also in blows/foot above some ﬁnes] SC |sand clay mixture IPeat PT humus, swamp soils, organic

* Source Unified Soil Classification System.

AMAI Prepared 6/11/97



AMAI
611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
; Dissolved Air Flotation Unit SWMU 36
Boring 1D Client: Project: Location
|- 36-03 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
|_ __Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/3/96 7/3/96 3.25" ID - 6.00™ OD Hollow Stern Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco-| Blow | PID Soil Description
bgl USCS | very_ | Counts | (ppm) Description made from auger cuttings, unless otherwise noted.
(ft.) Symbol | (per24™)| (per6”) Lgnin size, sorﬁn_g., moisture, color/hue eic.)
H GM 12" |0-0-10-5] 0.0 |0-1ft Gravel and large stone backfill
1st foot dug by hand
1 Sample collected| 1-2 ft Abundant rock fragments and mica. Moist Hue #1 for gley 5/10
greenish gray. Immunocassay sample collected.
2 GM 18" | 7-7-7-5| 0.0 |[2-4 ft Same as above. No visual contamination Immunoassay sample
collected.
3 Sample collected|
Drill to 6 ft using drive point.
4
5
6 ML 24" | 2-3-34} 0.0 |68 {t Silty clay - little or no sand or gravel.
Poorly sorted, loosely packed spoon
No visual contamination. Moist, Hue 2.5 Y 4/3 Olive Brown.
7 Sample collected| Immunoassay sample collected.
8 End of boring. Grout to surface.
9
Soil Descriptions*
Type Size (mm) Gravel Sym Silt & Clay |Sym l
Coarse Medium |Fine no fines | GW |welt graded gravel Inorganic
Gravel 19-75 Lk 4.8-19 |little fines] GP {poorly graded gravel {low plast. ML silts and very finc sand
lSand 2048 | 4320 | .08-.043 |some fines] GM |sand,silt,gravel mix Ilow plast. CL gravelly, sandy,silty clay
ISilt & dlay @"‘_ b ; <08 fsome fines| GC |sand,clay,gravel,mix Ihigh plast. |MH micaceous/diatomaccous
ISoil density | very loose| loose |med. densefSand |high plast. CH high plasticity clay
dense  jvery dense no fines | SW |well graded gravelly Organic
Angularity  |very ang. fangular ]sub angula] linde fines| SP [poorly graded gravelly low plast. IOL silty clay low plasticity
sub round frounded |well round Jsome fines] SM jsilty-sand sandy-silt highplast.  JOH clay med. to high plasticity
Note - density also in biows/foot above some fines{ SC ]sand clay mixture Peat IPT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMAI

Prepared 6/11/97




AMAI
611 Broadway Suite 907G

New York, New York 10012
Geologic Boring Log
Dissolved Air Flotation Unit SWMU 36
Boriog 1D " Client: Froject: Location
36-04 Puerto Rico Sun Oil Company RCRA Facility Investigation ___Yabucoa, Puerto Rico
roject No. AMAI Geologist/Engineer Dritler Drilling Contractor
Néstor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/17/96 7/17/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts| (ppm) Description made from auger cuttings, unless otherwise noted.
(R) Symbol | (per 24°}| (per ") (grain size, sorting, moisture, color/hue etc.)
0 SP,SM| 10 | 3-4-3-3 15 J0-2 ft. Silty sand to gravelly silty sand. Poorly graded, loose, slightly
moist, dark brown (10YR3/3) to dark greenish gray (Gley 1,3/1,5G).
1 Quartz sand, mica, pyrite and lithic fragments varying
Sample collected in size from fine to coarse. Hydrocarbon odor and visible product.
2 CL 14 | 3-2-3-6 17 rFull analysis and Immunoassay samples collected.
2-4 ft. Sandy clay. Stiff, slightly moist, dark greenish gray
3 Sample collected (Gley 1, 3/1,10Y) Quartz sand, mica, pyrite and lithic
fragments varying in size from fine to coarse. Slight odor.
4 Full analysis, Immunoassay and physiochemical samples collected
5 No sample collected.
6 SM NR | -9-11-1 12 |6-8 ft. Sandy clay, stiff, wet, dark greenish gray (Gley 1,3/1,5GY)
to black (Gley 1,2.5/N). Sand composed of quartz, mica, pyrite and lithic
7 Sample collected fragments varying in size from fine to coarse. Hydrocarbon odor.
Full analysis, immunoassay and physiochemical samples collected.
8
18 | 5-4-7-9 18  |Boring was offset because no recovery at original location.
Offset boring was to collect 6-8 ft. sample.
End of boring. Grout to surface.
T
Soil Bescriptions*
Type Size (mm) IGravel Sym Silt & Clay ISym I
Coarse edium {Fine no fines | GW [well graded gravel Inorganic
ol 19-75 E’i,ﬁ ] 4.8-19 |lintte fines| GP |poorly graded gravel lowplast.  |ML silts and very fine sand
Sand 2048 | 4320 | .08-.043 |some fines| GM {sand,silt,gravel mix low plast. lCi. gravelly sandy silty clay
Silt & clay Bistad. i <08 |some fines] GC Jsand,clay,gravel,mix ihigh plast. IMH micaceous/diatomaceous
[Soil density | very loose} loose |med. densefSand ] Ihigh plast. |Cl-l high plasticity clay
dense  fvery dense no fines | SW |well graded gravelly Organic
lAngularity |very ang. fangular |sub angulag litde fines| SP |poorly graded gravelly low plast. }0L silty clay low plasticity
subround frounded fwell round fsome fines| SM Isilty-sand sandy-silt Ihigh plest.  [OH clay med. to high plasticity
ote - density also in blows/fool above Isome fines| SC isand clay mixture iPelt !PT humus,swamp soils, organic
* Source Unified Soil Classification System,

AMAI|

Prepared 6/11/97




AMAI
611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
Dewatering Chamber SWMU 38
'ﬁﬁnﬁﬁ Client: Project: Location
38.01 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drillieg Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
iﬁe Started ~ Date Completed Drilling Method ~ Sampler type
7/10/96 7/10/96 3.25" ID - 6.00" OD Hollow Stem Auger  2°x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, unless otherwise noted.
{ft) Symbo) [ (per247)| (per6”) (grain size, sorting, moisture, color/hue etc))
0 GM Is" 4-13 0.0 |0-2 ft Gravel sand and silt-rﬁix, poorly sorted , loosely packed, backfill zone
14-10 No visible contamination, dry throughout, gray.
Hue #1 for gley 5/5 GY greenish
1 Sample collected Immunoassay sample collected.
2 GM 18" | 6-7-6-6 0.0 |2-4 £t Same as above, slightly darker, no visible contamination,
Immunoassay sample collected.
3 Sample collected Drill to 6 ft and collect sample for analysis
4 GM 0.0 |4-6 ft Same as above.
5
6 ML 22" | 1-2-6-4 0.0 {68 ft Top of spoon (6-71) - Silt and clay
Bottom of spoon (7-8ft) - Sand silt and abundant pyrite and mica
little or no gravel, saturated at tip, no visible contamination, transition
7 Sample collected zone from silty sand to med sand, Dry at top 12" saturated bottom 10",
v Hue 10 YR 4/3 reddish brown.
Immunoassay sample collected.
8 End of boring. Grouted to surface.
Soil Descriptions*
Type Size (mm) Joravel | Sym [sic & Clay jSym |
Coarse fedium |Fine no fines | GW |well graded gravel Inorganic
|Gravel 19-7£@r 438-19 VYlinle fines | GP |poorly graded gravel liow plast IML silts and very fine sand
Sand 2048 43-20 | 08.043 |some fines| GM |sandsilt,gravel mix low plast CL graveily, sandy silty clay
Silt & clay corael o <o | somefines| GC {sand.clay,gravel,mix high plast. MH micaceous/diatomaceous
1Soi! density very loose | loose | med. dense|Sand high plast. CH high plasticity clay
dense  fvery dense no fines | SW |[well graded gravelly Organic
[Angularity very ang.  Jangular  |sub angular | little fines | SP |poorly graded gravelly [low plast. iOL silty clay low plasticity
[sub round Jrounded_[well round | some fines| SM |silty-sand sandy-silt [high plast. ~ fou clay med. o high plasticity
[Note - density also in blows/foot above some fines| SC Isand clay mixture IPuI IPT humus,swamp soils, organic

* Source Unified Soil Classification System,

AMAI

Prepared 6/11/57




AMAX
611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
Dewatering Chamber SWMU 38
ring D Cilent: Project: Locstion
F‘T 38-02 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
ijeﬂ No. AMAI Geologist/Engiacer Driller T Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Siemma
Date Started Date Completed Drilling Metbod Sampler type
7/11/96 7/14/96 3.25" ID - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl | USCS| very Counts| (ppm) Description made from auger cuttings, unless otherwise noted.
(ft.) Symbol | (per 24"} | (6" cach) {grain size, sorting, mojsture, color/hue etc.)
] GM pL o 712 | 0.0 |0-2 R Gravel sand and silt mix, poorly sorted loosely packed, backfill zone
12-9 No visible contamination, dry throughout, Hue #1 for gley 5/5 GY greenish gray.
Full analysis and Immunoassay samples collected.
)]
Sample collected
2 GM 23" 16-7-6-6| 00 [2-4 ft Same as above, slightly darker, no visible contamination, not as dry
Full analysis and Immunoassay samples collected.
3 Sample collected Drill 1o 6 ft and collect sample for analysis
4 0.0 |4-6 ft same as above
5
6 ML 22° |1-1-2-3| 0.0 {6-8 ft Top of spoon (6-7ft) - Silt sand and clay, dry, low plasticity, no gravel or
larger sizes, Micaceous.
Bottom of spoon (7-8ft) - Sand silt and abundant pyrite and mica
7 little or no gravel, saturated at tip, no visible contamination, transition
Sample collected zone from silty sand to sand, Dry at top 12" saturated bottom 10™.
Top - Hue chart #1 for gley 4/10 Dark greenish gray.
8 \ 4 Bottom - Hue 10 YR dark greenish brown
Full analysis and Immunoassay sample collected. Duplicate taken (9.0-9.5)
l Installed temporary monitoring well point at 11 ft bgl
11
~Well Construction Details
jCasing material Screen slot size Screen Interval Filter Pack Cap Type
2" X Schedule 40 PVC 0.020 inch 6-11 ft No. 2 Silica sand |Watertight
curity casing/manhole: Lock type:
I:::c {none
Notes:
Well Development Data
Date: Tecbaique: Volume purged:
7/22/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 Gallons
Temp (°C) SC (uS/em) pH Notes: SC- specific conductance
Initial: 25 1,510 7.3 Purge water clear after pumping
Final: 25 1,440 6.96 SC - specific conductance

AMAI

Prepared 6/1147




AMAI

611 Broadway Suite 907G
New York, New York 10012
Geologic Boring Log
Dewatering Chamber SWMU 38
Boring?ﬁ Chitat: “Project: Location
38-03 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Siema
Date Started Date Compieted Drilling Metbod Sampler type
7/11/96 7/11/96 3.25" D - 6.00" OD Hollow Stem Auger  2"x 24" Carbon Steel Spiit Spoon
Depth Reco- | Blow PID Soil Description
bel USCS | very | Counts | (ppm) Description made from auger cuttings, unfess otherwise noted.
{ft.) Symbol | (per 247} (per 67) (grain size, sorting, moisture, color/hue ctc.)
0 GM 28" 55-47 0.0 |02 Rt Gravel sand and silt mix, poorly sorted , well packed, backfill zone
41-26 'No visible contamination, dry throughout, Hue 10 YR 4/3 brown.
Immunoassay sample collected.
1 Sample collected
2 CL 24" 9-10 0.0 |2-4 ft Top of spoon (0-6") same as above.
11-13 Bottom of spoon - Gravel and fine sand, abundant dolomite rock fragments, no
visible contamination, dry, very well packed spoon. Hue 5Y 3/2
3 Sample collected Dark olive gray.
Immunoassay sample collected.
4 CL © 0.0 |4-6 ft Same as above
5
6 CL 24" | 1-1-34 0.0 |6-8 ft Top of spoon (16) - Silt, sand and clay
Bottom of spoon (7-8ft) - Clay, Sand, and silt, abundant pyrite and mica
little or no gravel, saturated at tip, no visible contamination, transition
7 zone from silty sand to med sand, dry at top 16" saturated bottom 8"
Sample collected Top - Hue #1 for gley 4/10 Dark greenish gray
Bottom - Hue 10 YR 4/2 Dark grayish brown.
8 v Immunoassay sample collected.
End of boring. Grouted to surface.
Soil Descriptions*
Type Size (mm) IGravel | Sym [sma& cay |sym |
Coarse ]Med:‘nm Fine no fines | GW |well graded gravel Inorganic
vel 19715 [t 4819 | little fines | GP |poorly graded gravel low plast. ML silts and very fine sand
Sand 2048 43-2.0 | 08-043 |some fines| GM lsand,sill_gravel mix low plast. CL gravelly sandy,silty clay
Sit&clay e ot T <08 | somefines] GC |sand,clay,gravel,mix high plast. MH micaceous/diatomnaceous
Soil density vety loose | loose |med densefSand high plast. ICH high plasticity clay
dense  very dense no fines | SW |well graded gravelly Organic
Angularity very ang.  fangular  [sub angular | little fines SP |poorly graded gravelly low plast. OL silty clay fow plasticity
subround Jrounded fwell round | some fines| SM |silty-sand sandy-silt highplast.  {OH clay med. to high plasticity
Note - density also in blows/foot above some fines| SC Isand clay mixture Peat PT humus, swamp soils, organic
| * Source Unified Soil Classification System

AMAL - Prepared &/11/97



AMAI
611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
Dewatering Chamber SWMU 38
Boring 1D Client: Project: Lacation
38-04 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Epgioeer Driller Drilling Contracior
‘L Néstor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Complcted Drifling Metbod Sampler type
7/22/96 7/22/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from suges cuttings, unless otherwise noted.
®) Symbol | (per24%)| (per6”) (grain size, sorting, moisture, color/hue etc.)
0 GM ND |[1-1-1-1 0.0 [0-2 ft. Sandy gravel. Poorly sorted, wet to saturated, loose, light olive
brown (2.5Y5/3). Sand varies in size from fine 10 very coarse,
1 Sample collected composed of quartz, mica, pyrite and lithic fragments. Gravel composed
of granodiorite frag, Full analysis and Immunoassay samples coliected
2 SP ND 3.9.5.8] 0.0 |2-4 fi. Silty gravelly sand. Poorly sorted, wet, light olive brown
(2.5Y5/3). Sand varies in size from fine to very coarse, composed of
3 Sample collected quartz, mica, pyrite, and lithic fragments. Gravel composed of
granodiorite. Full analysis and Immunoassay samples collected
4 SM ND [3-8-14-42] 0.0 |4-6 ft. Sand. loose, wet, light yellowish brown (2.5Y6/3)

Sand composed of quartz, mica, pyrite and lithic fragments, varying

5 in size from fine to coarse.

Boring terminated

6 MH 18" 107-47 6-8 ft. Boring continued on 7/23/96 at 0900 due to refusal.

Sample collected | 27-19 Clay and sand mix, micaceous, Jow plasticity, very stiff, no visual contamination
7 Hue # 1 for gley 4/10 dark green gray

Full analysis and Immunoassay samples collected

0.0

8
9
10
Soil Descriptions*
Type Size {mm) IGrava | sym Sin& Clay  |Sym |
Coarse \Medium | Fine no fines | GW well graded gravel Inorganic
JGravel 19-75 Lﬁ?ﬁ;‘&,&“ 4819 | litle fines | GP |poorly graded gravel low plast. ML silts and very fine sand
Sand 2.0-48 4320 | 08-043 | some fines| GM |sand,silt,gravel mix low plast. CL gravelly sandy silty clay
Silt & clay e |5 | <08 | somefines| GC |sand.clay,gravel mix fhigh plast  [MH micaccous/diatomaceous
Fson density | very loose | loose | med dense|Sand lhighplast  {cH high plasticity clay
dense Rvery d no fines | SW |well graded gravelly Organic
Angularity very ang.  [angular |sub angular | litle fines | SP |poorly graded gravelly {low plast. OL silty clay Jow plasticity
|sub round Irounded Iwell round | some fines| SM ]silty-sand sandy-silt Ihigh plast. OH clay med. o high plasticity
Note - density also in blows/foot above some fines] SC [sand clay mixture IPell PT humus,swamp soils, organic

*» Source Unified Soil Classification System

Prepared 6/11/97



AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
_; _ . Hazardous Waste Mixing Box SWMU 39
Boring 1D Client: Project: Location
I- 39-01 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
6/28/96 6/28/96 3.25" ID - 6.00" OD Hollow Stem 2°x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, untess otherwisc noted.
) Symbol | (per24)} (per67) (grain size, sorting, moisture, color/hue etc.)
0 sC 13" | 3-34-7 0.0 |0-2 ft Sand and clay mix, Little or no larger sizes, o rock fragments
Backfill zone, very dry, well packed, Hue 10.5 YR 4/3 brown
Sample collected no visible contamination. sample collected for
1 Full analysis and Immunoassay samples collected.
2 18" 6-10 16.0 |2-4 ft Sand, silt, clay, rock fragments, still backfill zone,
5M 15-11 Top 6"- Brown, dry, silty sand
3 SM Middle 6" - Black, dry, silty sand, strong hydrocarbon odor
Sample collected
Sp Botiom 6" - Brown, sand and gravel mix, loosely packed, no product odor.
4 sM 07 |4-6 ft Sand and silt mix, same as above, faint hydrocarbon odor.
Soil appears stained with black tar-like substance.
Full analysis and Immunoassay samples collected.
Drilled to 10 feet and collected splitspoon soil sample.
A J
10 SC 24" |2-3-11-17] 03  |10-12 fi Sand, silt and clay, Low plasticity clay, faint product odor,
Dry at top moist at the bottom 27, Hue #2 for gley 3/10G
Sample collected Dark greenish gray. Full analysis and Immunoassay samples collected
| Collected a duplicate sample from 15-16 fi.
Soil Descriptions*
Type Size (mm) Gravel | Sym Silt& Clay  |Sym |
Coarse %edium Fine no fines | GW |well graded gravel Inorganic
fGravel 19-75 e 438-19 | little fines | GP {poorly graded gravel jlow plast IML silts and very fine sand
{5and 2048 | 4320 | 08-043 |some fines| GM [sand,silt,gravel mix Jiow ptast CL gravelly sandy,silty clay
Silt & clay sl 2] <08 {somefines} GC |sand.clay,gravel,mix Ihigh plast. MH micaceous/diatomaceous
Sofl density very loase | loose | med. dense |Sand |high plast. CH high plasticity clay
dense ery dense} no fines | SW |well graded gravelly Organic
Angularity very ang,  fJangular ]sub angular | litle fines | SP ipoorly graded gravelly low plast. iOL silty clay low plasticity
subround Jrounded [well round | some fines| SM Jsilty-sand sandy-silt highplast.  JOH clay med o high plasticity
ote - density atso in blows/foot above some fines|{ SC |sand clay mixture Peat |Fl‘ hurmus,swamp soils, organic
* Source Unified Soil Classification System.

AMAI

Prepared 6/11/97




AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
_ _ Hazardous Waste Mixing Box SWMU 39
Boring ID Client: Project: Location
39-02 Puerto Rico Sun Oil Company RCRA Facility Investigation _Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
6/28/96 6/28/96 3.25" 1D - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bel USCS very | Counts | (ppm) Description made from auger cuttings, unless otherwise noted.
(f) Symbol | (per24*)}] (per 6) (grain size, sorting, moisture, color/hue ee)
0 sC 24" | 4-8-8-6 0.0 |0-2 ft Sand and clay mix,- Little or no larger sizes, abundant rock fragments .
and gravel Backfill zone, very dry, weil packed, Hue 10.5 YR 4/3 brown
ino visible contamination.
i
Sample collected Immunoassay sample collected.
2 SM 24" | 5-3-9-9 3.0 |2-4 f Sand, silt, clay, rock fragments, still backfill zone,
Strong product odor, soil appears stained with black tar-like
|substance.
3
Sample collected Immunoassay sample collected.
4 SM 3.7 |4-6 ft Same as above
v
10 8C 16" | 2-3-5-5 0.3 |10-12 ft Top of spoon 8" sandy clay
Bottom of spoon 8", sandy silt little gravel, some rock fragments,
Sample collected Visual contamination and slight hydrocarbon odor
| Full analysis sample collected.
Soil Descriptions*
Type Size {mm) Gravel | Sym |sine& cay [sym | i
Coarse |Medizum | Fine no fines | GW jweli graded gravel Inorganic
Gravel 19-75 B¢ 48-19 ¢ htefines | GP |poorly graded gravel low plast. ML silts and very fine sand
fsand 20438 43.20 | 08-043 | some fines| GM sand,sitt,gravel mix {low plast. CL gravelly,sandy,silty clay
Silt & clay oy ] S <08 [somefines| GC [sandclay,gravel,mix Ihigh plast. MH micaceous/distomaceous
§Soil density very foose | loose | med dense [Sand Ihigh plast. CH high plasticity clay
dense  [very dense po fines | SW |well graded gravelly Organic
Angulsrity very ang.  fangular  Jsub angular | litle fines | SP_|poorly graded gravelly low plast. OL silty clay low plasticity
|sub round Iroundcd well round | some fines| SM {silty-sand sandy-silt ihigh phast. OH ¢lay med. to high plasticity
Note - density also in blows/foot above some fines| SC isand clay mixture IPul PT humus,swamp soils, Organic
* Source Unified Soil Classification System

Prepared 6/13/97




AMAI

61) Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
Hazardous Waste Mixing Box SWMU 39
Client: Project: Location
Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
AMAI Geologist/Engineer Driller Drilling Contractor
_Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Completed Drilling Method Sampler type
6/28/96 3.25" ID - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, unless otherwisc noted.
(f) Symbol | (per247)| (per67) {grain size, sorting, moisture, colos/hue eic.}
0 SC 24" |2-3-5-15 0.3 [0-18" Sand and clay mix-Iittle or no larger sizes, abundant rock
fragments and gravel. Backfill zone, very dry, well packed,
no visible contamination.
1 18"-24" Black strong hydrocarbon odor.
Sample collected Immunoassay sample collected.
2 SM 24" 17-20 174 |2-4 ft Sand, silt, clay, rock fragments, still backfill zone,
174 Strong hydrocarbon odor, soil appears stained with black tar-like
substance.
3
Sample collected Immunoassay sample collected.
4 SM 24" 17-20 32.9 |4-6 ft Same as above
17-4
v
10 sC 24" | 3-2-3-5 0.3 |10-12 f sandy clay
sandy clay little gravet no rock fragments.
Sample collected Visual contamination and light hydrocarbon odor.
| Full analysis sample collected.
Soil Descriptions*
Type Size (mm) Gravel Sym Silt & Clay |Sym l
Coarse 4I%dium Fine no fines | GW |well graded gravel Inorganic
vel 19-75 L_é‘? : 4819 | little fines | GP |poorty graded gravel tow plast. ML silts and very fine sand
Sand 2048 4320 | .08-043 | some fines| GM |sand sily,gravel mix 1Iow plast. CL gravelly sandy,silty clay
[sin & c1zy TETF| <08 {somcfines| GC [sandcleygravelmix  [highplast  |MH micaceous/diatomaceous
[Soit density | veryloose | loose | med. dense [Sand [nignplast  Jen high plasticity clay
dense  |very dense} no fines | SW |well graded gravelly Organic
Angularity very ang. fangular |sub angular | little fines | SP {poorly graded gravelly Jow plast. OL silty clay low plasticity
sub round Irmmdcd well round | some fines | SM [silty-sand sandy-silt high plast. OH clay med. 1o high plasticity
ote - density also in blows/foot above some fines| SC [sand clay mixture IPul PT humus,swamp scils, organic
* Source Unified Soil Classification Sysiem.

Prepared 6/13/97




AMAI1

611 Broadway Suite 907 G
New York, New York 10012
Geologic Boring Log
Disposal Area SWMU 40
Boring 1D Client: Project: Location
40-01 Puerto Rico Sun Qil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
roject No. AMALI Geologist/Engincer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Met!md Sampler type
6/27/96 6/27/96 3.25" ID - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl USCS | very | Counts | PID Descriptions made from zuger cuttings, unless otherwise noted.
{it) Symbol | (per 247} (per6) (ppm) {rain size, sorting, moisture, color/hue etc.)
0 GM 24" 14-15 0.0 [0-2 ft - Sand and gravel, abundant large gravel and sock fragments.
Sample collected| 12-04 Poor sorting loosely compacted. No visible contamination. Dry
1 Hue 10YR 5/4 yellowish brown. Full analysis sample collected
2 GM 24" | 6-7-721 0.0 J2-4 ft - Same as above no visible contamination,
Sample collected Full analysis sample collected
3
4 CL 0.0 |4-6 R - Silt and clay mix, very plastic. No visible contamination. Some product
odor. Dry - Hue 7.5 YR 3/3 Dark brown.
5
6 CL 6-11 ft - Same as above
7
8
9
10
11 CL 24" | 2-22.3| 0.0 [11-13 ft - Clay - dense plastic inorganic clay. Red mottles. No visible
contamination. Saturated at bottom 2" of split spoon. Hue: chart 1 for gley 3/N
12 Sample collected Dark greenish gray. Full analysis sample collected
13 v Augers removed and boring grouted to surface.
14,
Soil Descriptions*
Type Size (mm) lcrave [sym Isit& Clay |ISym |
Coarse Medium |Fine no fines | GW jwell graded gravel Inorganic
iGravel 19-75 4.8-19 | little finesf GP ipoorly graded gravel |low plest. IML silts and very fine sand
[Sand 20-48 43-2.0 | 08-043 [some fines] GM sand,sill.gavel mix Ilow plast. CL gravelly, sandy, silty clay
Silt & clay <08 [some fines| GC |sand,clay,gravel,mix lhigh plast. MH micaceous/diatomaceous
FSoil density | very loose] loose |med. densc|Sand high plast. CH high plasticity clay
dense  [very dense no fines | SW Jwell graded gravelly Organic
[Apgularity  Jveryang Jangular |sub angular] tittle fines | SP |poorly graded gravelly low plast. lOL silry clay low plasticity
sub round Irnunded Iwell round |some fines| SM tilty-sand sandy-5ilt thigh plast, lOH clay med. to high plasticity
INote - density also in blaws/foot above some fines| SC Isand clay mixture Il’eﬂ PT humus, swamp soils, organic
* Source Unified Soil Classification System.

AMAL Prepared 6/12/97



AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
_ Disposal Area SWMU 40
Boriag 1D Client: Project: Location
40-02 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Constancio Olivo Jaca & Sierra
|Date Started Date Completed Drilling Metbod Sampler type
6/25/96 6/25/96 3.25" 1D - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bet USCS | very | Counts| PID Description made from auger cuttings, unless otherwise noted.
(ft.) Symbol |(per24m)| (per6™) | (ppm) (grain size, sonting, moisture, color/hue etc)
0 SM 19 8-10 0  [0-2 fu. Clayey sandy silt. Very hard, slightly moist, yellowish brown (10YR
Sample collected} 10-10 5/4). Sand composed of quartz, mica, pyrite, and lithic fragments varying
1 in size from fine to coarse. Hydrocarbon odor and staining observed.
Full analysis sample collected
2 SP 20 | 8-7-6-6 0  |2-4 fi. Clayey gravelly sandy silt. Very hard, slightly moist, yellowish brown
Sample collected [(10YR5/4). Sand composed of quartz, mica, pyrite, and lithic fragments varying
3 in size from fine to coarse. Hydrocarbon odor and staining observed.
Full analysis sample collected
4
From 4 to 12 ft. no sampling was performed.
12 CL 19 | 2-1-2-3 - 12-14 fi. Silty clay. Soft, slightly moist, dark grey (5Y4/1) with red mottles. Iron
oxide staining.
13
14 CL 24 | 2-2-1-2 0 [14-16 fr. Silty clay. Soft, slightly moist, dark grey (5Y4/1) with black motiles.
Sample collected| Iron oxide staining.
15 A 4 Full analysis sample collected
16 Boring terminated.
Soil Descriptions*®
Type Size (mm) lgrava  |sym Silt & Clay |Sym |
Coarse \Medium |Fine no fines | GW |well graded gravel Inorganic
lGravel 19-75 4.8-19 | linle fines| GP |poosly graded gravel flow plast. ML silts and very fine sand
Sand 2048 4320 | 08-043 §some fines| GM fsand sl gravel mix Ilow plast. CL gravelly sandy,silty clay
Sile & clay <0% [some fines| GC |sand,clay,gravel,mix Ihigh plast. MH micaceous/diatomaceous
[Soil density | very loose loose {med. dense]Sand Ihigh plast. ICH high plasticity clay
- dense  Jvery dense no fines | SW |well graded gravelly Organic
Apgularity Jvery ang. fangular Isub angular] little fines| SP |poorly graded gravelly jlow plast. OL silty clay low plasticity
sub round Jrounded [well round [ some fines| SM lsilty-sand sandy-silt [highptast.  JoH clay med. 10 high plasticity
[Note - densiry also in biows/foot above some fines| SC |sand clay mixture |Pnt ‘PT humus,swamp sois, organic’

* Sgurce Unified Soil Classification System.

Prepared 6/12/97




AMAI

611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
- Disposal Area SWMU 40
Boriog 1D Client: Project: Location
[;;3 Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Constancio Olive Jaca & Sierra
Date Started Date Completed Drilling Metbod Sampler type
6/25/96 6/25/96 3.25" ID - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Pepth Reco- | Blow Soil Description
bgl USCS | very | Counts| PID Description made from anger cuttings, unless otherwise noted.
(ft) Symbol | (per 247)| (per 67) {ppm) (grain size, sorting, moisture, colosue etc.)
0 CL 12 | 7-7-8-9 0 |0-2 fu. Gravelly sandy silt. Hard, slightly moist, yellowish brown (10YRS/6).
Sand composed of quartz, mica, pyrite and lithic fragments varying in
1 size from fine to coarse. Hydrocarbon odor and staining observed.
Sample collected Full analyses sample collected.
2 CL 18 |8-10-9-8] 313 [2-4 ft. Gravelly sandy silt. Hard, slightly moist, black (Gley!1, 2.5N).
Sand composed of quartz, mica, pyrite and lithic fragments varying in
3 Sample collected size from fine to coarse. Roots and hydrocarbon odor and staining observed.
Full analyses and Immunoassay sample collected.
4
Sample collected -8 ft Immunoassay sample collected
12 SM,SC| 18 | 3-5-53-5 0 |12-14 . Sand to sandy clay. Loose to stiff, slightly moist to wet, light grey
Sample collected] (Gley 1, 7/N). Sand composed of quartz, mica, pyrite and lithic fragments
13 h 4 varying in size from fine to coarse. Roots and hydrocarbon odor and staining
observed. Full analyses sample collected.
14 Boring terminated.
Soil Descriptions*
Type Size (mm) Gravel | Sym Sit & Clay  [Sym |
Coarse IMed'r‘um Fing no fines | GW |well graded gravel Inorganic
§Gravel 1975 PR 48-19 |little fines| GP |poorly graded gravel jow plast. ML silts and very fine sand
Sand 2048 4320 | 08-043 |some fines| GM |sand,silt,gravel mix low plast. CL gravelly,sandy,silty clay
Silt & clay @m 3~ <08 |some fines| GC [sand,clay,gravel,mix Ihighplast.  [MH micaceous/diatomaceous
il density | very loose| loose |med. densciSand high plast. |CH high plasticity clay
dense  [very dense ne fines | SW |well graded gravelly Organic
Angularity  |very ang. |angular lsub angular] little fines| SP ipoorly graded gravelly |Iow plast [OL silty clay low plasticity
sub round |rnunded Iwcll round |some fines| SM Is:lty-sand sandy-silt Ihlgh plast. |0H clay med. to high plasticity
Note - density also in blows/foot above some fmesl sC Isand clay mixture IPut IP‘I’ humus,swamp soils, organic
* Source Unified Soil Classification System.

AMA|

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
Disposal Area SWMU 40
Boring ID Client: Project: Location
40-04 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Eagineer Driller Drilling Contractor
Gustavo Felipe Constancio Olive Jaca & Sierra
Ple Started Date Completed Drilling Method Sampler type
. 6127/96 6/27/96 3.25" 1D - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
begl USCS | very. | Counts| PID Descriptions made from suger cuitings, unless otherwisc noted.
(fL) Symbol | (per24™)} (per 67) (ppm) (grain size, sorting, moisture, color/hue etc.)
0 GC 0.0 |0-2 fi- Sand, silt, and little gravel mix, trace rock fragments.
Poor sorting. No visible contamination. Very dry Hue 10YR 5/4
1 yellowish brown.
2 GC 0.0 {2-4 ft - Same as above.
3
4 CL 17.0 |4-6 ft - Silt and clay mix. No visible contaminants. Little product odor
Dry - Hue 7.5YR 3/3 Dark brown
5
6 CL 100.4 |6-8 ft - Same as above.
7
8 CL 0.7 |8-10 ft - Same as above. Darker in color. Hue S5YR 4/2 Olive Gray.
9
10 CL 0.0 [10-11 ft - Same as above.
11 CH 24" | 3-3-4-7] 0.0 [15-13 fi - Clay - dense high plasticity clay. Red mottles. No visible
contamination, Saturated at bottom 3". Hue chart 1 for gley
12 Sample Collected 4/10 Y dark greenish gray. Full analysis sample collected
13 \ 4
14
Soil Descriptions*
Type Size (mm) Gravel Sym Siit & Clay ISym I
Coarse Medium Fine no fines | GW |well graded gravel Inorganic
fGravel 19-75 48-19 |linie fines| GP jpoorly graded gravel low plast. ImL silts and very fine sand
Sand 2048 | 43-20 | .08-043 §some fincs| GM |sand,sill.gravel mix low plast. CL gravelly,sandy,silty clay
1Silt & clay <08 [some fines| GC |sand clay,gravelmix high plast. MH micaccous/diatomaceous
Soit density | very loose] loose |med densefSand high plast. CH high plasticity clay
dense  fvery dense no fines | SW |well graded gravelly Organic
Angularity very ang. | angular |sub angulad] little fines} SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round | rounded | well round | some fines| SM silty-sand sandy-silt high plast. OH clay med. to high plasticity
Note - density also in blows/foot above some fines] SC {sand clay mixture ]Peai PT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMAE

Prepared 6/12/87




AMAI
611 Broadway Suite 907 G
New York, New York 100$2

Geologic Boring Log
Disposal Area SWMU 40
Boring D Chent: mjm: Location
40-05 Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
FDale Started Date Completed Drilling Method Sampler type
6/27/96 6/27/96 3.25" ID - 6.00" OD Hollow Stem Auger 2°X 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl USCS | very | Counts| PID Descriptions made from auger cuttings, unless otherwise noted
() Symbol {(per24)| (per6™) | (ppm) i {grain size, soning, moisture, color/hue ctc )
0 SM 0  |0-2 ft - Sandy silt mixture, little or no gravel or rock fragments. No
product odor.
1
2 SM 170 |24 ft - Same as above.
3
4 ML 14.0 [4-6 ft - Silty clay - very plastic, medium density. No visible contaminants.
Strong product odor. Dry Hue 7.5YR 3/3 Dark Brown.
5
6 ML 0.3 {6-11 ft - Same as above.
7
8
9
10
il CH 24" | 2-2-4-1] 0.6 |11-13 ft -Clay - dense high plasticity clay. No visible contamination.
Saturated bottom 5" - Hue Chart 1 for gley 4/10 Y dark greenish gray.
12 Sample collected Full analysis sample collected
13
14
Soil Descriptions* 1
Type Size (mm) Gravel | Sym Silt & Clay [Sym |
Coarse Mediurs [Fine no fines | GW |well graded gravel Inorganic
|Gravel 19-75 4.8-19 | linle fines| GP |poorly graded gravel |low plast. ML silts and very fine sand
Sand 2048 43-20 | .08-043 |some fines| GM |sand,silt,gravel mix Ilow plast. CL gravelly,sandy,silty clay
Silt & clay <08 |some fines| GC |sand,clay,gravel, mix Ihigh plast. MH micaceous/diatomaceous
Esoil density [ very loose] loose |med. dense}Sand Inigh plest.  fCH high plasticity clay
dense  Jvery dense no fines | SW [well graded gravelly Organic
Angularity  |very ang. ] angular Isub angular] linle fines| SP |poorly graded gravelly flow plast. OL silty clay low plasticity
Jsub round | rounded |we|1 round §some fines! SM isilty-sand sandy-silt Ihigh plast. OH clay med. to high plasticity
{Note - density also in blows/foot above some fmes] SC Psand clay mixture IPelt IPT humus, swamp 50ils, organic

# Source Unified Soil Classification System

AMAI

Prepared 6/12/97




AMAI
611 Broadway Suit 907 G
New York, New York 10012

Geologic Boring Log
_ Disposal Area SWMU 40
Boring 1D Client: Project: Location
40-06 Puerto Rico Sun Oil Company  RCRA Facility lnvesgﬂm Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contracior
Néstor M. Rivera Constancio Olivo Jaca & Siema
{Date Started Date Completed Drilling Metbod Sampler type
6/25/96 6/25/96 3.25" ID - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl USCS | very | Counts| PID Description made from auger cuttings, unless otherwise noted.
(f.) Symbol | (per24™)| (per 67} (ppm} {grain size, sorting, moisture, color/hue etc.)
0 0-12 ft. Drilled without collecting samples. Cuttings was described as: Silty
clay to clayey silt. Dark grey to black with biological degradation odor.
19
v
12 ML 24 | 1-1-2-3 0 |12-14 ft. Clay. Stiff, slightly moist, grey (Gley1, 6/N) with light yellowish brown
(2.5Y6/3) mottles.
13
14 SM 24 | 3434 0 {14-16 f. Sand to sandy silty clay. Loose to hard, saturated to slightly moist,
Sample Collecte light yellowish brown (2.5Y6/3) to grey (Gley1, 6/N). Sand composed of
15 quartz, mica, pyrite,and lithic fragments varying in size from fine to coarse.
A 4 Full analysis sample collected
16 Boring terminated.
Soil Descriptions®
Type Size (mm) lravel Sym Silt & Clay ISym I
Coarse Medivm |Fine no fines | GW |well graded gravel Inorganic
vel 18-75 4819 1linle fines| GP |poorly graded gravel tow plast. ML silts and very finc sand
Sand 2048 | 43-2.0 | .08-043 |some fines| GM fsand siti.gravel mix {low plast CL gravelly,sandy silty clay
Silt & clay <08 |some fines| GC Jsand clay,gravel,mix [nigh plast ~ fMH micaceous/diatomaceous
il density | very loose| loose |med. densciSand high plast [CH high plasticity clay
Fso dense  Jvery dense no fines | SW |well graded gravelly Organic
Angulsrity  [very ang  Jangular Isub angular] litde fines| SP |poorly graded gravelly low plast. lou silty clay low plasticity
sub round Irmmded |wcl| round |some fines} SM lsilry-sand sandy-silt Jhigh plast, OH clay med. to high plasticity
[Note - density also in blows/foot above some ﬁnﬁ‘ sC |sand clay mixture |Pent PT humus,swamp soils, organic
r * Source Unified Soil Classification System.

AMAI Prepared 6/13/97



AMAI

611 Broadway Suite 907 G
New York, New York 10012
Geologic Boring Log
Disposal Area SWMU 40
Boring D Client: l-'rojecl: Location
40-07 Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMALI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olive Jaca & Sierra
{Date Started Date Completed Drilling Method Sampler type
6/25/96 6/25/96 3.25" 1D - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl USCS | very | Counts | PID Descriptions made from suger cuttings, unless otherwise noted.
() Symbol |(per24™)}} (per6®) | (ppm) {grain size, sorting, moisture, color/hue etc.)
0 SM 0.7 |0-2 - Silt and clay mixture - trace gravel and rock fragments. Product odor.
No visible contaminants. Dry - Hue 7.5YR 3/3 dark brown.
!
2 SM 0.9 [2-4 ft - Same as above. Little product odor, Hue 7.5 YR 3/3 dark brown.
3
4 M 0.0 [4-8 ft - Same as above.
5
6
7
8 Sp 57.5 [8-10 ft -Sand and silt, trace rock fragments and gravel. Strong product odor.
Visual contaminants. Black tar-like product mixed in cuttings.
9 Hue 5Y 4/2 Olive gray.
10 ML 24" | 2-3-2-2] 97.3 |[10-12 ft - Same as above.
11
12 SP 18" [2-3-3-3 | 98.5 [12-13 ft - Top of spoon. Well sorted med. sand and silt lens. Visible free
Sample Collected product. Moist. Hue 5Y 4/2 Olive gray. Full analysis sample collected
13 13-14 ft -Bottom of spoon. Clay dense high plasticity. Visible product contami-
\ 4 nation. Strong product odor. Hue Chart 1 for gley 4/10 Y Dark greenish gray.
14 CH 24" | 4-4-6-7| 111.0 [14-16 ft - Clay - same as above. Visible contamnination. Black tar-like product
Soil Descriptions*
Type Size (mm) Gravel Sym |sm& Chay lSym I
Coarse  [Medium |Fine no fines | GW |well graded gravel Inorganic
FGoravel 19-75 48-19 | hiale fines] GP |poorly graded gravel - |low plast. iML silts and very fine sand
Sand 2.0-4.8 | 43-2.0 | .08-043 fsome fines] GM [sandsilt,gravel mix Ilow plast. CL gravelly sandy silty clay
Silt & clay <08 Jsome fines| GC |sand,clay,gravelmix Ihigh plast.  {MH micaceous/diatomaceous
1Soil density | very loosc| Joose |[med. denscfSand Ihigh plast. IC]—] high plasticity clay
dense  [very dense no fines | SW well graded gravelly Organic
lAngularity  |veryang. | angular Isub angular] litle fines| SP [poorly graded gravelly [low plast. OL silty clay low plasticity
sub round { rounded Iwcll round [some fines| SM Isilty-sand sandy-silt Ihigh plast. OH clay med. to high plasticity
ote - density also in blows/fool above some fines| SC [sand clay mixture IPut |pT humus,swamp soils, organic
* Source Unified Soil Classification Sysiem.

AMA|

Prepared 6/12/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
Disposal Area SWMU 40
Bering 1D Clicut: Project: Location
40-08 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
WProjcct No. AMAI Geologist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
§6/26/96 6/26/96 3.25" 1D - 6.00" OD Hollow Stem  2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl | USCS | very |Counts| PID Soil Description
(R.) Symbol | {per 247)| (6" each)| (ppm) (grain size, soning_, moisture, color/hue etc )
1] GM 0.4 |0-4 ft Sand and grave] mix, trace clay and silt, no visible contaminaticn
Very dry, Hue 10 YR 5/4 yeltowish brown
l E
2
3
4 SC 1.9 |4- 6 ft Sandy silt, trace clay, litile or no gravel or rock fragments
tar-like product mixed in soil cuttings, strong product odor, Dry,
5 Hue 7.5 YR 3/3 dark brown
6 ML 3.9 |6-10 ft - Silt and clay, little or no gravel or rock fragments, strong
product odor, and tar-like product in cuttings.
7 Hue chart #1 for gley, 2.5 N black
8
9
10 ML 0.0 {10-12 ft Same as above tar-like product mixed in cuttings
n
12 CH 24" |1-2-4-4) 3.7 |12-14 ft Clay - dense, medium plastcity, inorganic clay (red mottles)
Sample collected throughout, no visible contamination, strong product odor, Saturated at
13 15 fi, Hue chart 1 for gley 5/5 GY greenish gray
Drill to 22 ft and install temporary monitoring well point
14 \ 4 Full analysis sample collected.
End boring
Well Construction Details
[Casing material Screen slot size  |Screen Interval Filter Pack Cap Type
2"X Schedule 40 PVC  0.020 inch {12-22 i No. 2 Silica sand | Watertight cap
ority casing/manhole: Lock type:
I::me None
oles:
Well Development Data
tDate: Technique: Volume purged:
8/8/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 gal
Temp { °C) SC (pS/cm) pH Notes: SC- specific conductance
Initial: 25 2720 6.01 Water clear after purging
[Final: 25 2770 5.89 Well dries at 5 gpm

AMAI Prepared 6/12/97



eni:

Puerto Rico Sun Oil Company

AMAI

611 Broadway Suitc 907 G
New York, New York 10012

Well Log

Project:

Northeast Refinery Area
Cocation: —

RCRA Facility Investigation Yabucoa, Puerto Rico

AMAI] Geologist/Engineer:
Gustavo Felipe

Driller:

Drilling contractor:

Constancio Olivo Jaca & Sierra

Diate Started: Date Completed:
6/26/96 6/26/96
Depth USCS

bgt | Well Construction | symbol | Recovery
ft {per24 ™)

Drilling Method: Fluid:
3.25" ID-6.0" OD Hollow Stem Auger None

Blow
Counts| PID
{6" en) | (ppm)

Soil Description
Descriptions made from auger cuttings unless otherwise noted
(grain size, ** huc/color, moisture, sorting eic.)

0.0

78.6

|0-2 fx Sandy silt little or no gravel, no rock fragments, Organic rich soil. No
visible contamination, Dry, Hue 7.5 YR 3/3 Very dark brown

2-4 ft Silt and clay - dense high plasticity. Little or no gravel.
|strong product odor- visible free product, Dry
Hue 7.5 YR 2.5/1 Black

4-6 It Same as above

I6-8 ft Clay dense high plasticity. Little or no gravel, or sand. Visible
contamination. Gray Saturated at approximately 8 ft.

|Drill to 13 ft and install 2" PYC Monitoring well.

Auger tip has dense gray clay at tip (13 ft)

Key to well construction

§aa| Bottom of borehole
Standing W.L. B Endcap
 Landsurface MM Bentonite stury |

Well casing

Screened interval

Security casing Concrete .

AMAI

Filter pack

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G

New York, New York 10052
‘Well Log (continued)
Northeast Refinery Area
liocation Client: Project: Project nnmber
Puerto Rico Sun Oil Company RCRA Facility Investigation
Depth USCS | Reco-| Blow Soil Description
bgt Symbol | very | Counts PID Descriptions made from auger cuttings unless otherwise noted
(R) (ppm) | (pes 24"} (67ca) {ppm} {grain size, ** huecolor, moisture, sorting eic.)
Well Construction Details
asing material Screen slot size Filter pack Screeo Interval Bottom
" schedule 40 PVC 0.020 inch No. 2 Silica Sand 8.0-13.0ft Well point
urity casing/manhole: Lock type:

bove ground 36" galvanized steel protective casing American

|Notes: Watertight cap
Well Development Data
m)lte: Technique: Volume purged:
[ 722096 Centrifugal pump using 5/8” high density polyethylene hose. 40 galjons
II Temp (c) SC {(uS/em) pH Notes: SC- specific conductance
[linitia): 25 239 6.44 Pumping rate 1.5 gpm
[Final: 25 220 6.49 Viscous black product in well
*Soil Descriptions
Type Size (mm IGravel Sym Silt & Clay lSyn I
Coarse IMedium | Fine no fincs GW |well graded gravel Inorganic
HGravel 19-75 4819 linle fines } GP |poorly graded gravel low plast. ML silts and very finc sand
|ba.nd 2.0-4.8 43-20 | .08-043 some fines | GM |sand.sill,grave] mix low plast. CL pravelly sandy,silty clay
Ibilt & clay <08 some fines | GC |sand,clay,gravel,mix high plast MH micaceous/distomacecus
||Snil deosity | veryloose | loose | med, dense JSand mighplast  JcH high plasticity clay
dense  fvery dense no fines SW {well graded graveily Orgamc
IAngularity veryang. Jangular Jsubangular | dittle fines | SP |poorly gded gravelly lowplast. oL silty elay low plasticity
subround Jrounded |well round | some fines | SM |silty-sand sandy-silt highpiast  |OH | clay med. 1o high plasticity

[pote - density aiso in blows/foot above some fines | SC Jsand clay mixture Peat [T Jvumus swamp soits, organic
it * Source Unificd Soil Classification System **Hue and color based on MUNSELL Sail color charts

Prepared 6/13/97



Puerto Rico Sun Qil Compan
AMAI Geologist/Engineer:

Gustavo Felipe

AMAI
611 Broadway Suite 907 G
New York, New York 10012

Well Log

Froject:

Northeast Refinery Area

RCRA Facility Investigation _ Yabucoa, Puerto Rico

Driller:

E'il_ling contracter:

Constancio Olivo Jaca & Sierma

Date Completed:

Drilling Method: Finid:

3.25" ID-6.0* OD Hollow Stem Auger None

USCS
symbol

Recovery
(per24 ™)

Blow
Counts| PID
(6" en) | (ppm)

Soil Description
Descriptions made from suger cuttings unless otherwise noted
(grain size, ** hue/color, moisture, sorting etc.)

P T TP PLTP ALY

{0-2 n Sandy silt lile or no gravel, no rock fragments, Organic rich soil. No
visible contamination, Dry. Hue 7.5 YR 3/3 Very dark brown

2-3 ft Same as above

3-4 ft Same grain size as above color change at 3 fi perhaps due to product
{in soil. Dry Hue 7.5 YR 2.5/1 Black

4-6 Tt Fine sand and silt mix, litde or no gravel, visible free product in soil.
Saturated at 6 ft bgl, Hue 7.5 YR 2.5/1 Black

|6-14 f1 Drill to 14 ft and install 2" PVC monitoring well 40-10.

|Clay appears in cuttings at approximately 8 ft bg).

Auger tip has dense gray clay at tip (13 )

End cap

Bentonite slurry l ;

Concrete

Well casing
Screened interval

_Filter pack

Prepared 6/13/97



AMAI
611 Broadway Suite 907G
New York, New York 10012

Well Log {continued)
Northeast Refinery Area
[h.ocation Client: Project: Project sumber
'Yabucoa, P.R. Puerto Rico Sun Oil Company RCRA Facility Investigation
Depth USCS | Reco-§ Blow Soil Description
bgl Symbol | very | Counts PID Descriptions made from suger cuttings unfess otherwise noted
({3 (ppm) |(per 247} (6"em) (ppm) (_g:iu size, ** hue/color, moisture, sorting eic.)
Well Construction Details
asing materisl Screen alot size Filter pack Screen Interval | Botiom
" schedule 40 PVC 0.020 inch No. 2 Silica Sand 9.0-14.0 11 Well point
urity casing/manbole; Lock type:
bove ground 36" galvanized steel protective casing American keyed-alike (2luminum body)
JNotes: Watertight cap
Well Development Data
[iBae: T echnique: Volume purged:
[| 722096 Centrifugal pump using 5/8" high density polyethylene hose. 35 gallons
II Temp (¢) SC {uS/em) pH Notes: SC- specific conductance
[lnitial: 25 1600 533 |Pumping rate 1.0 gpm
Final: 25 1640 5.3 Viscous black product in wetl
*Soil Descriptions
Type Size (mm (Gravel Sym ]Silt & Clay ISyn I
Coarse Medium |Fine no fines GW |well graded gravei I Inorganic
|[Gravel 19-75 4819 little fincs | GP |poorly graded gravet Ilow plast. IMI. sils and very fine sand
fisand 2048 | 4320 | 08043 | somefines | GM |smd.silt,gnvel mix Jowptest.  fcr | gravetly.sandy silty clay
[Silt & clay <.08 some fines | GC |s|nd.clly.grnvelmix Ihigh plast. IMH micaceous/distomaceous
il density | very loose | loose | med. dense [Saod [nigh plast.  fcu high plasticity clay
|F dense  fvery dense no fines | SW |weli graded gravelly Orgenic
rnguhrity very ang.  fangular Imb angulas | little fines | SP |poorly gmded gravelly |low plast, 0L, silty clay low plasticity
fsubround Jrounded [welt round | some fines | SM [silty-sand sandy-sitt [highptast.  JOH § clay med. 10 high plasticity
[iNotc - density also in blows/foot above some fines | SC [sand clay mixture [Peat [pT  Jhumus,swamp soils, organic
it * Source Unified Soil Classification System. **Hue and color bascd on MUNSELL Soil color charts

Prepared 6/13/97



AMAI

611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
Northeast Refinery Area
Boriog 1D Client: Project: Location
40-11 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
[Project No. AMAI Geologist/Engincer Driller Drilling Contractor
Nestor Rivera Constancio Olivo Jaca & Sierra

|Date Started Date Completed Drilling Method Sampler type
7/18/96 7/18/96 3.25" 1D - 6.00" OD Hollow Stem  2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow

bgl | USCS | very |Counts| PID Seil Description

(ft) Symbol | (per 24*) (6" each)| (ppm) (grain size, sorting, moisture, color/hue etc.)

0 CL 8" [2-3-4-5] 0 {0-2 ft Sandy silt, stiff slightly moist, fine to coarse quartz, mica, pyrite, and
lithic sand, no stains no odor, roots and lignite fragments observed
1 Hue 10 YR 4/4 dark yellowish brown

2 CL 16" |3-3-54] 0 [2-4ft Same as above, some rock fragments observed

3
4 CL 18" |3-4-4-4] O [4-6 ft Same as above (top 12")

Bottom (6"} Black staining, has hydrocarbon odor, Hue #1 for gley 2.5/1 10 GY
5 greenish black and #1 for gley 2.5/N Black

6 SM 18" |3-3-3-2| 0 |6-8 ft Silty sand, fine to coarse grained mica, pyrite, and lithic sand,
|[(mostly fine) visible product in soil, hydrocarbon odor, moist, loose roots

7 Hue #1 for gley 2.5/N black
A 4
8 SM 12" |1-2-2-1 0 |8-10 ft same as above, wet to saturated
9 Drill to 18 ft bgl and install temporary monitoring well point
v
18 18 ft End boring
Well Construction Details
[Casing material Screen slot size  |Screen lnterval Filter Pack Cap Type
2"X Schedule 40 PVC  [0.020 inch |83-18f No. 2 Silica sand | Watertight
[Security casing/manhole: Lock type:
36" standing galvanized steel casing American

|Notes: _ Filter pack 6-18 fibgl - Grout 2-6 ft bgl - concrete 0-2 fi bgl

Well Development Data

|Date: Technique: Volume purged:
7/22/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 gal
Temp ( °C) SC (uS/cm) pH Notes: SC- specific conductance
Initial: 25 2220 6.80 Yield approximately .5 gpm
Final: 25 2280 6.83 Free product in water

Prepared 6/13/97



AMAI

AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
Northeast Refinery Area
Boring ID Client: Project: Location
40-12 Puerto Rico Sun Oil Co. RCRA Facility lnthigation Yabucoa, Puerto Rico
Project No. AMAI] Geologist/Engineer Driller Drilling Contrsctor
Nestor Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampier type
7/18/96 7/18/96 3.25"ID - 6.00" OD Hollow Stem  2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl | USCS | very |Countsi FID Soil Description
(ft) Symbol [ (per 247)}1 (6" each)| (ppm) (grain size, sorting, moisture, color/hue etc.)
0 CL 18" |3-3-3-4| © |0-2 ft Sandy silt, slightly moist, stiff, fine to coarse quartz, mica,
%pyn'te and lithic sand, roots, no stains no odor,
1 Hue 10 YR 4/4 dark yellowish brown .
2 CL 20" |-5-6-13] 0 [2-4 ft Same as above, some lignite fragments observed
3
4 SM 10" 8-8 0 |4-6 ft Silty sand slightly moist medium fine to coarse gquartz
10-13 mica, pyrite, and lithic sand, lignite fragments observed, no stains no odor
5 Hue 10 YR 4/4 dark yellowish brown.
6 SM 24" |44-5-3] 0 |6-8 ft Same as above with red mottles (mottles hue 7.5 R 3/4 dusky red)
Y
7
8 SM 18" |3-4-3-5} 0 |8-10 fx Sandy silt, slightly moist, soft, Bottom 6" has hydrocarbon odor
jand product staining, roots, fine to medium greenish quartz, mica pyrite
9 and lithic sand, Hue 10 YR 4/3 brown, and 5Y 3/N very dark gray
10 SM 18" |3-4-3-5| 0 [10-12 ft Silty sand to sand, wet, some free product observed
has hydrocarbon odor, fine to coarse quartz, mica, pyrite, and lithic sand
11 Hue #1 for gley 3/N very dark gray.
12 SM 10" |1-1-1-2] 0 |12-14 ft Sand to silty sand, saturated, loose, visible product and
hydrocarbon odor, Hue #1 for gley 4/1 10Y
13 Bottom of spoon - Silty clay soft wet, no stains no odor.
Hue #1 for gley 3/1 5GY dark greenish gray
14 Collect physiochemical analysis sample,
Install temporary monitoring point at 15 fi bgl
Well Construction Details
(Casing material Screen slot size  [Screen Interval Filter Pack Cap Type
2" Schedule 40 PVC 0.020 inch |5-15 ft No. 2 Silica sand {Watertight cap
§Security casing/manbole: Lock type:
36" standing galvanized steel casing American
[Notes:  Filter pack 5-15 fibgl - Grout 2-5 fibgl - concrete 0-2 fi bgl
Well Development Data
[Date: Techpique: Volume purged:
7/22/96 Centrifugal pump using 5/8" high density polyethylene hose. 30 gallons
Temp ( °C) SC (nS/cm} pH Notes: SC- specific conductance
Initial: 25 940 6.60 Yield approximately .5 gpm
Final: 25 890 6.44 Free product in water

Prepared 6/13/97




AMAI
611 Broadway Sune 907 G
New York, New York 10012

Geologic Boring Log
Page I of 2 Northeast Refinery Area
ﬂBnring D Client: Project: Location
40-13 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAL Geologist/Engincer Driller Drilling Contractor
Nestor M. Rivera Constancio Olivo Jaca & Sierra
h)m: Started Date Completed DrWMclbnd Sampler type
7/19/96 7/19/96 3.25" ID - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl |USCS| very |Counts| PID Soil Description
(ft) | Symbol |{per 24")| (6~ each}| (ppm) (grain size, sorting, moisture, colorhue etc.)

0 CL 18" 11-2-3-4] 0 [0-2 ft Sandy silt, slightly moist, stiff, fine to coarse quartz,
mica, pyrite, and lithic sand, no stains no odor, roots
Hue 10 YR 4/4 dark yellowish brown

2 CL 20" [2-244] 0 [2-4 fe Silty clay, stiff and slightly moist, roots and lignite
No stains no odor
Hue 7.5 YR 4/4 brown

4 CL 24" |4-5-5-5] 0 |4-6 #t Silty clay, stiff and slightly moist, oil stains on roots and in void spaces
Hue #1 for gley 5/N gray and 3/1 5GY dark greenish gray

6 CL 24" 14-5-5-5| 0 {6-8 ft Same as above firm sandy clay lens 7-7.5 bgl (wet)

8 CL 24" 12-1-2-3; O [8-10 ft Same as above, sandy layers within a clay matrix, which have visible
free product, sand is wet

10 | CL/SP| 20" [3-3-3-4] O J30-12 ft Sand to sandy clay, fine to coarse Quartz, mica, pyrite and lithic sand
loose to soft, moist to wet, visible free product in sand and sandy clay

11

12 CL 18" |1-1-1-4] 0 112-14 ft Sandy clay, soft moist to wet, visible free product in sand and sandy clay
Fine to coarse quartz, mica, pyrite, and lithic sand

Hue #1 for gley 5/N gray and 3/1 5 GY dark greenish gray

13

AMAI Prepared 6/13/97



AMAI

AMAI

611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
{Continued)  Page2of2 Northeast Refinery Area
Boriog 1D Client: Project: Location
40-13 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Preject No. AMaAI GeologistEogincer Driller Drilling Contractor
Nestor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Dritling Metbod Ssmpier type
7/19/96 7/19/96 3.25" 1D - 6.00" OD Hollow Stem 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl | USCS| very |Counts| PID Soil Description
(ft.) | Symbo! | (per 24%)| (6" each)] (ppm) (grain size, sorting, moisture, color/hue etc.)
14 | CL/SP| 21° [3-54-5] 0 [14-16 f Visible product in sand, slight hydrocarbon odor in clay,
Fine to coarse quartz and mica, pyrite and lithic sand
Hue #1 for gley 5/N and 5/1 5GY dark greenish gray
15
16 |cL/sP| 24" (4-7-6-5] © 116-18 ft Same as above
17
18 {CL/SP| 24" |2-3-3-3] 0 |18-20 ft Same as above
Install temporary monitoring well point at 18 i bgl
19 Screen 8-18 fi
20

Well Construction Details

|Casing material

Screen slot size

Screen Interval

Filter Pack

Cap Type

2" Schedule 40 PVC 0.020 inch ({8-18f1 No. 2 Silica sand | Watertight cap
r,S«urity casing/manhole: Lock type:
36" standing galvanized steel casing American

Notes: _ Filter pack 6-18 ftbgl - Grout 2-6 fibgl - concrete 0-2 ft bgl

Well Development Data
Date: Technique: Volume purged:
7/19/96 Centrifugal pump using 5/8" high density  polyethylene hose. 55 gallons
Temp (c) SC (uS/cm) pH Notes: SC- specific conductance
Initial: 25 1200 6.07 Hydrocarbon odor in purge water
Final: 25 1190 6.16 ]

Prepared 6/13/97




AMAI

611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
* Well installed I ft from boring 14a Northeast Refinery Area
|Boring 1D Client: Project: Location
40-14 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
I Nestor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilliag Method Sampler type
7/29/96 7/29/96 3.25" 1D-6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl | USCS| very |Counts| PID Soil Description
() | Symbol | (per 247)} (6" each)} (ppm) (grain size, sorting, moisture, color/hue eic )
0-12 - - - |0-12 £t Soil as described in boring 40-14a
12 CL 15" [1-2-2-31 0 |12-14 ft Clay to sandy clay, slightly moist, soft, locally has fine to medium
size sand, composed of quartz, mica, and lithic fragments, no stains, no odor
Hue 10 YR 4/4 brown and #1 for gley 6/n gray
13
14 CL 21" 12-2-2-2| © [i4-16 ft Clay 1o sandy clay, slightly moist, soft, locally sandier, sand consists
of Quartz, Mica, Pyrite, and lithic fragments, ranging in size from fine to medium
grained, Hue 1 for gley 6/N gray, and Chart #1 for gley 4/Ndark gray
15
16 CL | N/R [3-3-4-4| 0 |16-18 ft Sandy clay, slightly moist, soft, reddish yellow (7.5 YR 7/8 ) mottles
locally sandier, sand composed of Quartz, mica, pyrite, and lithic
fragments, ranging in size from fine to coarse grained,
17 Hue chart #1 for gley 6/N gray to brown 7.5YR 4/3
18 End boring and install temporary monitoring well point at 18 ft
screen 8-13 fi
19
20
Well Construction Details
Casing material Screen slot size  |Screen Interval Filter Pack Cap Type
2" Schedule 0 PVC  [0.020 inch [8-18 ft No. 2 Silica sand [ Watertight cap
{Secority casing/manhole: Lock type:
36 " standing galvanized steel casing American
[Notes:
Well Development Data
Date: Technique: Volume purped:
8/19/96 Centrifugal pump using 5/8" high density polyethylene hose. 20 gallons
Temp (c) SC (uS/cm) pH Notes: SC- specific conductance
[initial: 26.] 670 6.19
[Final: 25.0 580 6.03
AMAI Prepared 6/13/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
_ _ Northeast Refinery Area
Boring ID Client: Project: Location
40-14a Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilliog Contractor
L Nestor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Metbod Sampler type
7/19/96 7/19/96 Tripod 2"x 18°/24" Carb Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl USCS | very | Counts| PID Descriptions made from auger cuttings, unless otherwise noted.
(f) Symbol | iper 24™)] (per6™) | (ppm) {grain size, sorting, moisture, cotorfhue etc )
0 CL 147 | 2-2-4-5 0 |0-2 ft - Sandy silt, stiff, slightly moist, fine to coarse quartz, mica, pyrite, sand,
Roots, no stains no odor,
1 Hue 10 YR 3/5 dark yellowish brown
2 CL 147 | 2-3-4-5 0 |24 Rt - Same as above with red mottles of Iron Oxide
Bue 7.5 YR 3/4 dark brown
3
4 CL 18" | 3-3-5-5 0 |4-6 ft -Same as above (2-4 ft )
5
6 CL/SP | 24" | 6-3-2.3 0  [6-8 fit - Sandy clay, soft to stiff, slightly moist to moist, locally sand layers are
Sample collected] observed, fine to coarse quartz, mica, pyrite, and lithic fragments,
7 no stains no odor, Hue #1 for gley 5/N gray and 3/1 5GY dark greenish gray
v Immunoassay sample collected
8 SC 8" | 5-4-4-7 0 |8-10 ft - Clayey sand to sand, loose wet to saturated, fine to coarse quartz
mica, pyrite, and lithic sand, no stains no odor roots, Black mottles
9 Hue 5Y 5/N gray (mottles gley #1 2.5/N black}
End boring , grout to surface
Soil Descriptions*
Type Size {mm) lGravel Sym Sikt & Clay ISym I
Coarse \Medium |Fine no fines | GW fwell graded gravel Inorganic
FGravel 19-75 4.8-19 |little fines| GP jpoorly graded gravel low plast. ML silts and very fine sand
Sand 2048 | 43-20 | .08-.043 |some fines| GM [sand,silt,gravel mix low plast. CL gravelly, sandy, silty clay
1Silt & clay <08 Jsome fines| GC [sand clay,gravel,mix high plast. MH micaccous/diatomaceous
150il density | veryloose| loose | med. densejSand high plast. CH high plasticity clay
dense  Jvery dense no fines | SW |well graded gravelly Organic
lAngularity  Jvery ang. Jangular Isub angularf little fines | SP [poorly graded gravelly low plast. IOI. silty clay low plasticity
Jsub round Jrounded |welt round fsome fines} SM silty-sand sandy-silt high plast.  |OH clay med. to high plasticity
ote - density also in blows/foot above some fines| SC |sand clay mixture Peat JPT humus, swamp soils, organic
* Source Unified Soil Classification System.

AMA|

Prepared 6/13/07




AMAI

611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
_ _ _ Northeast Refinery Area
Boring 1D Client: Project: Location
40-14b Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Nestor M. Rivera Constancio Olivo Jaca & Sierra
|Date Started Date Completed Drilling Metbod Sampler type
7/19/96 7/19/96 Tripod* 2"x 187/24" Carb Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl USCS | very | Counts| PID Descriptions made from auger cuttings, uniess otherwise noted.
() Symbot |(per247)| (per6™ | (ppm) _(grain size, sorting, moisture, color/hue etc.)
0 CL 16" | 2-2-4-5 0 |0-2 fr Sandy silt, stiff slightly moist, fine to coarse grained sand
quartz, mica, pyrite, and lithic fragments, no stains no odor, roots
1 Hue 10 YR 4/4 dark yellowish brown
2 CL 16" |8-8-9-11 0  12-4 it Sandy silt, stiff slightly moist fine to coarse, grained quartz,
Mica, pyrite, and lithic sand, no stains, no odor, some roots
3 Hue 10 YR dark yellowish brown
4 CL 18" | 5-6-4-6 0 4-6 ft Same as above, with dark red mottles of Iron Oxide stains,
|(mottles hue 7.5 R 3/4)
5
6 CL. 22" | 6-6-6-7 0 |6-8 ft Same as above with dark red mottles (hue 7.5 R 3/4)
Fine to coarse Quartz, mica, pyrite, and lithic sand (2"}
7 layer found at 7 6" bgl
8 8-6-5-5 8-10 ft No recovery
Sample collected Immunoassay sample collected
9
v
10 SPp 24" 0 [10-121:
Top of spoon (8") - Silty sand fine to coarse, quartz, mica, pyrite and lithic sand
1 MH No stains, no product odor, loose, wet, roots in sample,
Hue 10 YR 4/3 brown
12 Sp Middle of spoon (8") - Clay to sandy clay, soft slightly moist, roots
Hue #1 for gley 3/1 5GY dark greenish gray
Bottom of spoon (8*) - Sand, wet, loose, fine to coarse quartz, mica
pyrite and lithic sand, no stains, no odor, Hue 5Y 5/N gray
End boring, grout to surface
Soﬁescriptions*
Type Size (mm) Gravel | Sym Sitt & Clay [Sym |
Coarse  |Medium |Fine no fines | GW [well graded gravel Inorganic
Gravel 19-75 iy 4.8-19 Ylinle fines| GP |poorly graded gravel low plast. ML silts and very fine sand
Sand 2048 43-20 | .08-043 fsome fines| GM |sand silt,gravel mix low plast. CL gravelly, sandy, silty clay
Silt & clay ; : <08 gsome fines] GC |sand clay,gravelmix high piast.  [MH micaceous/diatomaceous
Soil deasity | very Joose | loose | med. dense [Sand high plast. CH high plasticity clay
dense  [very dense no fines | SW |well graded gravelly QOrganic
Apgularity  [very ang. [angular |subangular] linle fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round lrounded well round Jsome fines| SM |[silty-sand sandy-silt high plast. OH clay med. to high plasticity
Note - density also in blows/foot above some fines| SC |sand clay mixture Peat PT humus, swamp soils, organic
* Source Unified Soil Classification System.

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
* Well installed 1 fi from boring 15a Northeast Refinery Area
Boring 1D Client: Project: Location
40-15 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMALI GeologistEagincer Driller Drilling Contractor
__Nestor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/29/96 7/29/96 3.25" 1D-6.0" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl | USCS| very |Counts| PID Soil Description
(i} | Symbol | (per 24™)| (6" each)| (ppm)} (grain size, sorting, moisture, colorhue etc.)
0-14 - - - - |0-14 ft Soil as described in boring 40-15a
A 4
14 |SP/CL| 23" |2-2-3-3] 0 |[14-16ft
Top (6"} Sand, poorly sorted, loose, saturated , composed of quartz,
mica, pyrite and lithic fragments, varying in size from fine 1o very coarse,
visible product, Hue 10 YR 2/1 black
15 Middie (13") Clay, soft moist, free product in void spaces, Hue #1 gley 41 10 GY
Greenish gray
Bottom (4™) Sandy clay, soft moist, hydrocarbon odor, Hue #1 gley 3/N
Very dark gray
16 |SP/CL| 24" |2-3-2-3| O |16-18ft
Top (18") Sand poorly sorted, loose, moist to wet, visible product
Hue 10 YR 4/1 dark gray
Bottomn (6) Clay to sandy clay, soft stightly moist to moist, sand varies in
size from fine to coarse, composed of quartz, mica, pyrite and lithic fragments
17
i8 End boring and tnstall temporary monitoring well point at 18 ft
{screen 8-18 ft bgl
19
Well Construction Details
|Casing material Screen slot size | Screen Interval Filter Pack Cap Type
2" Schedule 40 PVC 10020 inch [8-18ft No. 2 Silica sand | Watertight cap
Security casing/manhole: Lock type:
36 " standing galvanized steel casing American
|Notes:
Well Development Data
|Date: Technique: Volume purged:
8/19/96 Centrifugal pump using 5/8" high density polyethylene hose. 15 gallons
Temp (c) SC (uS/cm) pH Notes: SC- specific conductance
Initial: - - -
Final: - - -

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log ;
_ Northeast Refinery Area
Client: Project: Location
Puerto Rico Sun Oil Company RCRAF acility Investigation Yabucoa, Puerto Rico
AMAI Geologist/Engineer Driller Drilling Contractor
Nestor M. Rivera Mario Sierra Jaca & Sierra
Date Completed Drilling Method Sampler type
7/22/96 Tripod 2"x 18"/24" Carb Steel Split Spoon
Reco- | Blow Soil Description
bgl USCS | very | Counts | PID Descriptions made from auger cuttings, unless otherwise noted.
) Symbol |(per247)| (pers™) | (ppm) __ {gruin size, sorting, moisture, color/hue etc.)
0 Sp 10" | 3-2-1-2- 0 |0-2 ft - Sand. fine to very coarse, Quartz, mica, pyrite, lithic, slightly moist,
loose, no visible contamination, Hue 7.5 YR 5/4 brown,
1
2 sp 16" | 3-2-5-6 0  |2-4 ft - Sand, slightly moist, loose, fine to very coarse, Quartz mica,pyrite,
and lithic sand last 6" are siltier with roots
3 Hue 10 YR 5/6 yellowish brown
4 SM 13" | 6-6-6-5 0  |4-6 fit - Sand to silty sand, loose to dense, slightly moist, fine to coarse quartz,
Mica, pyrite and lithic sand, last 6 " is sandy clay,
5 Hue 10 YR 3/4 yellowish brown, No stains no odor.
6 sC 8" | 6-6-5-6 0 |6-8 ft - Sandy clay, fine to coarse quartz , mica, pyrite, lithic sand, slightly
moist, stiff, no stains no odor,
7 Hue 10 YR 3/4 dark yellowish brown 1o 7.5 YR 4/4 brown
8 SC 8" | 5-4-4-7 0 |8-10 fi - Sandy clay, fine to coarse, quartz, mica, pyrite, lithic sand, roots
fine sand and layering, no stains, no odor, stiff, slightly moist to moist,
9 Hue 10 YR 3/4 dark yellowish brown.
10 sC 14" | 3-4-4-6 0 10-12 ft - Sandy clay, fine to coarse, quartz, mica, pyrite, lithic sand, roots
Black staining and odor, fine to coarse, quartz et al.
11 Hue 10 YR 3/4 dark yellowish brown.
12 16" | 6-6-6-6 0 12-14 fi - Top of spoon {3") - sandy clay, soft to stiff, slightly moist to moist
il stains in void spaces. Hue #1 for gley 5/n gray and 5/1 5GY dark gr. gray
13 v Middle of spoon (4") - Fine to coarse sand, quartz, mica, pyrite, and lithic sand,
soil is wet and has visible free product,
14 Bottom of spoon (9") - same as above, sandy clay on top
End boring, grout to surface.
Soil Descriptions*
Type Size (mm) 1Grave | Sym Isitt & Clay  |sym |
Coarse lMedium Fine no fines | GW fwell graded gravel Inorganic
|Gravel 19-75 234 48-19 | little fines| GP |poorly graded gravel low plast. ML silts and very fine sand
Sand 20-48 | 4320 | 08-043 |some fines} GM Isand,sill,gnvel mix low plast. CL gravelly, sandy, silty clay
Silt & clay @ o] <08 |some fines| GC |sand.clay,gravel mix highplast.  |MH micaceous/diatomaceous
Soil density | very loose -T:s: med. densc|Sand high plast. CH high plasticity clay
dense  Jvery dense no fines | SW |well graded gravelly Organic
Apgularity |veryang Jangular |subangular] little fines| SP fpoorly graded gravelly low plast. OL silty clay low plasticity
subround frounded Jwell round Jsome fines| SM [silty-sand sandy-silt high plast. OH clay med. to high plasticity
Note - density also in blows/foot above some fines| SC {sand clay mixture jPeat PT humus, swamp soils, organic
* Source Unified Soil Clessification System
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AMAI

611 Broadway Suite 907 G
New York, New York 10012
Geologic Boring Log
Northeast Refinery Area
Boring 1D Client: Project: Location
40-16 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
‘ _Néstor M. Rivera Constancio Olive Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/30/96 7/30/96 3.25" 1D-6.0" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl | USCS| very [Counts] PID Soil Description
(f) | Symbol | (per 24°)] (6" cach)f (ppm) (grein size, sorting, moisture, color/hue eic.)
1] SM 24 |1-2-33] - [0-2 ft. Sandy silt. Soft, slightly moist to wet, yellowish brown (10YR5/4)
Sand composed of quartz, mica, pyrite and lithic fragments varying in size
1 from fine to coarse. Roots and lignite observed.
2 |SC,S 24 4456 - |2-4 & Clay to sandy clay. Soft to stiff, slightly moist, gray (7.5YR5/1) to
strong brown (7.5YR5/6). Sand composed of quartz, mica, pyrite and lithic
3 fragments varying in size from fine to coarse.
4 [sC,S 24 [6-7-5-4| - l4-6 ft. Sandy clay to sand. Soft to stiff to loose, slightly moist to wet, gray
(Gley 1, 5/N) to black (7.5YR2.5/1) to dark brown (7.5YR3/4). Sand composed
5 of quartz, mica, pyrite and lithic fragments varying in size from fine to coarse.
Hydrocarbon odor and visible product.
6 |[SC,S 18 |4-34-3] - |68 ft. Sandy clay 1o sand. Stiff to loose, slightly moist, dark gray
(Gley 1,4/N). Sand composed of quartz, mica, pyrite and Jithic fragments
7 \ 4 varying in size from fine to coarse. Hydrocarbon odor and visible product.
8 |sC,S 24 {1-1-2-2] - [8-10 fr. Sandy clay to sand. Soft to Joose, moist to wet, black (Gley 1,
4/N) to greenish gray (Gley 1, 5/1,5G). Sand composed of quartz, mica, pyrite
9 and lithic fragments varying in size from fine to coarse. Bydrocarbon odor and
visible product.
10 {scsM| 24 }1-1-1-2] - 110-12 fu. Sandy clay to sand. Soft to loose, wet, grey (Gley 1, 5/N)
to greenish gray (Gley 1, 5/N). Sand composed of quartz, mica, pyrite
11 and lithic fragments varying in size from fine to coarse. Hydrocarbon odor and
visible product.
12 {8C,S 24 [|2-2-2-2| - |12-14 ft. Same as above.
13
14 Boring terminated.
Well Construction Details
Casing material Screen slotsize  {Streen Interval Filter Pack Cap Type
2" Schedule 40 PVC  ]0.020 inch  |5-15 fi. No. 2 Silica sand [Watertight cap
§Sccurity easing/manhole: Lock type:
36" above ground galvanized casing American
Notes:
Well Development Data
[Date: Technique: Volume purged:
B8/14/96 Waterra valve using 5/8" high density polyethylene hose. |15 gallons
Temp (c} SC (uS/cm) pH Notes: SC- specific conductance
Initial: 25 690 6.0 Water has sheen. Went dry several times during
[Final: 25 800 6.0 development.

AMA}

Prepared 6/13/97




AMAI
611 Broadway Suite 307 G
New York, New York 10012

Geologic Boring Log
Northeast Refinery Area
|[Boring 1D Client: Project: Location
40-17 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
|Project No. AMALI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Constancio Olivo Jaca & Sierra
[Date Started Date Completed Dritling Method Sampler type
7/31/96 7/31/96 3.25" ID-6.0" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow
bgl JUSCS| very |Counts| PID Soil Description
() | Symbol | (per 247)| (6" each)] (ppm) (grain size, sorting, moisture, color/hue eic.)
0 SC 15 |2-4-6-7] - (0-2f1. Sandy clay. Stiff to hard, slightly moist, strong brown (7.5YR5/6)
to dark brown (7.5YR3/4) with grey mottles (7.5YR6/1). Sand composed
1 of quartz, mica, pyrite and lithic fragments varying in size from fine to
coarse. Roots observed.
2 SM 20 |3-3-3-2] - |24 ft Silty sand to sand. Loose, slightly moist, brown (7.5YR5/4) to
to yellowish brown (7.5YR3/1) with light grey mottles (7.5YR7/1). Sand
3 composed of quartz, mica, pyrite and lithic fragments varying in size from fine
to coarse. Roots observed.
4 SM 15 3-3-2-2| - |4-6 ft. Silty/clayey sand to sand. Loose to soft, slightly moist to wet, strong
brown (7.5YRS5/6) to brown (7.5YR5/2). Sand composed of quartz, mica,
5 pyrite and lithic fragments varying in size from fine to coarse.
6-8 ft. Sandy clay. Soft, slightly moist to wet, strong brown (7.5YRS5/6)
6 CL 21 }2-2-1-2] - | Sand composed of quartz, mica, pyrite and lithic fragments varying
in size from fine to coarse.
7 \ 4 8-10 ft. Sandy clay to sand. Soft to loose, wet to saturated, strong brown
(7.5YRS5/6) to dark grey (5Y4/1). Sand composed of quartz, mica, pyrite and
8§ |[CL,S 22 |2-3-44} - [lithic fragments varying in size from fine to coarse.
10-12 ft. Sandy clay. Sofi, slightly moist to wet, dark grey (5Y4/1).
9 Sand composed of quartz, mica, pyrite and lithic fragments varying
in size from fine to coarse.
10 CL 18 |I-1-1-1] - |[12-14 ft. Sandy clay to clay. Soft, slightly moist to moist, dark grey (5Y4/1)
to greenish gray (Gley 1, 5/1, 5G). Sand composed of quartz, mica, pyrite
11 |and lithic fragments varying in size from fine to coarse.
12 CL 24 |2-2-1-2 -
13
14 Boring terminated.
T
Well Construction Details
Casing material Screen slot size  |Screen Interval Filter Pack Cap Type
2" Schedule 40 PVC  ]0.020 inch |5-15 fi. No. 2 Silica sand |Watertight cap
[Secority casing/msnbole: Lock type:
36" above ground galvanized casing American 1
[Notes:
fFitter pack from 4-15 ft. Bentonite scal from 2-4 f Grout from 0-2
Well Development Data
Date: Technique: Yolume purged:
8/14/96 |Centrifugal pump using 5/8" high density polyethylene hose.{95 gailons
Temp (c) SC {uS/cm) pH Notes: SC- specific conductance
IInitial: 25 1330 6.13
[Fina!: 25 1310 6.06

AMAI

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
Northeast Refinery Area
Boring 1D Client: Project: Location
I;;-l 8 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engincer Driller Dritling Contractor
|_ Néstor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/30/96 7/30/96 3.25"ID-6.0"0D Hollow Stem Auger 2"x 24" Carbon Stee} Split Spoon
Depth Reco- | Blow
bgl | USCS}| very |Counts| PID Soil Description
(R) | Symbeol |(per 24")| (6" each) (ppm) (grain size, sorting, moisture, color/hue ¢c )
0 SM 16 [34-4-5] - [0-2 fr. Silty sand to sandy silt. Loose to stiff, slightly moist, yetiowish
brown (10YR5/4). Sand composed of quartz, mica, pyrite, and lithic
1 fragments varying in size from fine to very coarse. Iron oxide staining and
roots observed.
2 |sM,SP| 21 |3-66-6] - [2-4 fi. Silty sand 1o sand. Loose to stiff, slightly moist, yellowish
brown (10YRS5/4). Sand composed of quartz, mica, pyrite, and lithic
3 fragments varying in size from fine to very coarse. Iron oxide staining.
4 SM 24 |4-4-3-4] - |46 ft. Sand. Loose, slightly moist, brownish yellow (10YR6/6) to red
(2.5YR4/6). Sand composed of quartz, mica, pyrite, and lithic
5 fragments varying in size from fine to very coarse. Iron oxide staining.
6 |SM,S 21 |4-3-1-2] - |6-8 f. Sand to sandy clay. Loose to stiff, saturated to slightly moist,
\ 4 red (2.5YR4/6) to greenish grey (Gley1, 6/1,5G). Sand composed of quartz,
7 mica, pyrite, and lithic fragments varying in size from fine to very coarse.
Hydrocarbon odor and free product.
8 SC 18 [2-2-2-3] - [8-10 ft. Sandy clay. Soft, slightly moist, greenish grey (Gley1, 6/1,5G).
Sand composed of quartz, mica, pyrite, and lithic fragments varying
9 in size from fine to coarse. Hydrocarbon odor and free product.
10 SC 24 [1-1-1-3] - {10-12 R, Sandy clay. Stiff, slightly moist, greenish grey (Gleyl, 6/1,5G).
Sand composed of quartz, mica, pyrite, and lithic fragments varying
Il in size from fine to coarse. Hydrocarbon odor and free product in voids.
12 sC 24 |2-3-2-2| - |12-14 & Sandy clay. Stiff, slightly moist, greenish grey (Gleyl, 6/1,5G).
Sand composed of quartz, mica, pyrite, and lithic fragments varying
13 in size from fine 10 coarse.
14 sC 18 1-12 - |14-16 ft. Same as above.
1-3 Boring terminated at 16 fi.
Well Construction Details
(Casing material Screen slot size  |Screcn Interval Filter Pack Cap Type
2" Schedule 40 PVC 0.020 inch |5-15ft. No. 2 Silica sand |Watertight cap
Security casing/manbole: Lock type:
36" above ground galvanized casing American aluminum body {key alike)
Notes:
Filter pack 4-15 ft. Bentonite seal 2-4 ft. Grout 0-2 ft.
- Well Development Data
§Date: Technique: Volume purged:
8/15/96 Centrifugal pump using 5/8" high density polyethylene hose.|25 gallons
Temp (c) SC {uS/cm)} pH Notes: SC- specific conductance
Initial: 25 930 6.26 Sheen observed.
Final: 25 1220 6.35

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G

New York, New York 10012
Geologic Boring Log
Northeast Refinery Area
Boring 1D Client: Project: Location
40-19 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist’Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilliog Method Sampler type
8/7/96 8/1/96 3.25" ID-6.0" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Description
bgl | USCS| very [Counts| PID Description made from suger cutlings, unless otherwise noted.
(R) | Symbol | (per 24")§ (6" cach)| (ppm) (grain size, sorting, moisture, color/hue etc.)
0 OL 18" }2-3-2.2| 0.0 [0-2 ft - Silt and clay - densely packed organic clay, little or no sand or gravel
1" of rock fragments, Dry Hue 7.5 Y 4/3 Brown
1
2 SM 22" [8-8-8-8| 0.0 [2-4 ft - Sand and some silt, poorly graded sand and silt mix, abundant mica and pyrite
Dry, no product odor, Hue light yellowish brown.
3
4 ML 13" 14-6-3-3] 0.0 |4-6 ft - Top 5" of spoon same as above, bottom 8" of spoon - silt and clay, litile
fine sand, no product odor, Dry Top 11" Saturated at tip of spoon, Hue brown
5 Hue 10.5 YR 4/3 Brown
6 ML 12" §2-2-1-2] 0.0 {6-8 R - Silty clay and fine sand, micaceous, low plasticity, densely packed
spoon Moist at top of spoon saturated bottom of spoon, Hue grayish brown
7 Hue 2.5 Y 4/2 Dark grayish brown.
8 ML 12" {3-1-2-2] 0.0 |8-10 ft - Top 8" fine sand and silt, same color as above, low plasticity
Bottom 4" coarse sand and silt. Tip of spoon is coarse sand.
9 Saturated throughout, no product odor, Hue light gray.
10 CH - - 0.0 [16-14 ft - Clay - dense gray clay, inorganic, high plasticity, no product odor
saturated, Hue light gray
11 TW to be set at 14'; 10’ screen; 7' riser; 3' stick up; 0.020 slot; 2" PVC
12
13
14
Well Construction Details
Casing material Screen slot size  |Screen Interval Filter Pack Cap Type
2" Schedule 40 PVC 0.020 inch |4-14ft No. 2 Silica sand | Watertight cap
FSecurity casing/manhole: Lock type: '
Notes:
Well Development Data
Date: Techmique: Volume purged:
Centrifugal pump using 5/8" high density polyethylene hose.
Temp {¢) SC (uS/ecm) pH Notes: SC- specific conductance
Initial: - - -
Final: - - -

Prepared 6/13/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
Northeast Refinery Area
Boring ID Client: Project: Location
40-20 Puerto Rico Sun Oil Co. RCRA Facility Investiggtion Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
[ Gustavo Felipe Constancio Olivo Jaca & Siemra
Date Started Date Completed Drilling Method Sampler type
8/6/96 8/6/96 3.25" ID-6.00" OD Hollow Stem Auger 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow Soil Descriptions
bgl | USCS| very |Counts| PID Description made from auger cuttings, unless otherwise noted.
(f1) | Symbot | (per 24")] (6" each)| (ppm) {grain size, sorting, moisture, color/hue etc.}
0 OL 0.0 [0-2 ft - Top soil organic rich silt and clay, little or no sand or gravel. No product odor.

No visible contamination. Dry Hue brownish red.

2 OL 0.0 [2-6 ft - Same as above - highly oxidized red soil. Dry

6 SM 14* |3-3-3-3} 0.0 {6-8 ft - Medium sand and silt- micaceous, highly oxidized. No visible contamination.
No product odor. Dry top of spoon, saturated at tip of spoon. Hue

8 SM 18" [3-3-34% 0.0 18-16 ft - Same as above, Saturated throughout, no visible contamination,

{no product odor.
9
10 10-16 ft - Sand and silt Jenses gray reddish clay at ~12". Install temporary well
point at 16"

11

12

13

14

Well Construction Details

Casing materis) Screen slot size  |Screen Interval Filter Pack Cap Type
2" Schedule 40PVC  {0.020 inch |08'- 16’ No. 2 Silica sand _|Watertight cap
Security casing/manhole: Lock type:
4" Galvanized steel security cap American

{Notes:  Filter pack 06'-16'; Grout 0.0'-0.6'

Well Development Data
[Date:  8/19/96 |Technigue: Volume purged:
Centrifugal pump using 5/8" high density polyethylene hose.] ~ 55 gal
Temp (°C) SC (uS/cm) pH Notes: SC- specific conductance
Initial: 25 810 6.44
Final: 25 770 595

AMAI Prepared 6/13/97
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611 Broadway Suite 907 G
New York, New York 10612

Geologic Boring Log
. _ West API Separator SWMU 02
Boring 1D Client: Project: Location
02-01 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engincer Driller Drilling Cootractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
IDate Started Date Completed Drilling Metbod Sampler type
7/10/96 7/10/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts| (ppm) Description made from suger cuttings, unless otherwise noted.
(ft) Symbol | (per 24"} (per 6°) (grain size, sorting, moisture, color/hue etc.)
0 SP,CL| 10 J2-1-1\12 1 }0-2 ft. Gravelly sand to sand to sandy clay. Loose to soft, slightly moist, black
(10YR2/}) to yellowish brown (10YRS5/4) to dark reddish gray (SYR4/2)
1 Sample collected]| Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
v size from fine to coarse. Roots observed. Immunoassay sample collected.
2 CL 18 | 2-2-2-3 2 |2-4 ft. Sandy silt. Soft, slightly moist to moist, yellowish brown (10YR5/4)
Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
3 Sample collected| size from fine 1o coarse. Immunoassay sample collected.
4 SP 24 | 3-3-2-2 3 )46 ft. Silty sand. Loose, moist to saturated, yellowish brown (10YR5/4)
Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
5 size from fine to coarse.
6 Boring terminated.
Soil Descriptions*
Type Size (mm) iGravel | Sym Silt & Clay  |Sym |
Coarse Medium |Fine no fines | GW [well graded gravel Inorganic
vel 1975 Jh " "1 4819 [jitde fines| GP |poorly graded gravel Jiow plast. ML silts and very finc sand
Sand 2048 | 43-20§ .08-043 |some fines] GM |sand,silt,gravel mix Ilnw plast. CL gravelly,sandy silty clay
Silt & clay T B <08 |some fines| GC [sand,clay,gravel mix [high plast.  fmn micaceous/distomaceous
Rdensity | very loose§ loose |med. dense}Sand Jhigh plest.  YcH high plasticity clay
dense  Jvery dense no fines | SW jwell graded gravelly Organic
lAngularity  |veryang [angular Isub angulas] littie fines| SP |poorly graded gravelly low plast. lou silty clay low plasticity
|sub round Imunded Iwcll round |some fines] SM |silty-sand sandy-silt high plast. OH clay med. to high plasticity
[Note - density also in blows/foot above some fines| SC |sand clay mixture Peat PT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMAI[

Prepared 6/11/87




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
_ _ _ West API Separator SWMU 02
Boring ID Clieat: Project: Location
02-02 Puerto Rico Sun Oil Companry RCRA Facility Investigation Yabucoa, Puerto Rico
roject No. AMAI Geologist/Enginecer Driller Drilling Contractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
te Started Date Completed Drilling Method Sampler type
/12/96 7112196 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cutlings, unless otherwise noted.
(f.) Symbol | {per 247)| (per6°) __(gmln size, sorting, moisture, color/hue etc.)
0 ML 18 | 5-8-2-3 1 |0-2 ft. Sandy silt. Soft, slightly moist, yellowish brown (I0YRS5/6). Sand
composed of quartz, mica, pyrite, and lithic fragments varying in size
1 from fine to coarse. Full analyses and immunoassay samples collected.
Sample collected
2 SM 20 § 5-5-4-3 1  {2-4ft. Silty sand. Loose, moist, yellowish brown (10YR5/4). Sand
h 4 composed of quartz, mica, pyrite, shell and lithic fragments varying in size
3 Sample collected from fine to coarse. Full analyses and immunoassay samples collected.
4 SP,SM|{ 18 |2-4-10-1 3 |4-6 f. Silty to gravelly sand to sand. Loose to stiff, saturated, yellowish
brown(10YR5/4) to greenish gray (Gleyl,4/1,10GY). Sand composed of
5 Sample collected} quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
coarse. Gravel composed of quartz and igneous rock fragments.
6 Full analyses and immunoassay samples collected.
Boring terminated.
Soil Descriptions*
Type Size (mm) leva  |sym Sitt & Ciay |Sym |
Coarse Medium |Fine no fines | GW Jwell graded gravel Inorganic
vel 19-75 fai | 4819 §linefines| GP |poorly graded gravel low plast ML silts and very fine sand
Sand 2048 | 43.20 | .08-043 |some fines| GM Isand,sill,gmvel mix low plast. CL gravelly sandy silty clay
Silu & clay Treae [ <08 |some fines] GC |sand,clay,gravet,mix highplast.  |MH micaceous/diatomaceous
Poﬂ density | very loose| loose |med. dense]Sand high plast. CH high plasticity clay
dense  fvery dense no fines | SW jwell graded gravelly Organic
Angularity jveryang. fangular |sub angular} bitle fines| SP Jpoorly graded gravelly |low plast OL silty clay low plasticity
sub round Irounded well round some fines| SM |silty-sand sandy-silt Ihigh plast. OH clay med. to high plasticity
[Note - density also in blows/foot above some fines| SC Isand clay mixture IPnl PT humus,swamp soils, organic
l * Source Unified Soil Classification System.

AMA| Prepared 6/11/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
- - . West API Separator SWMU 02
Boring ID Client: Project: Location
02-03 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
te Started Date Completed Drilling Method Sampler type
7/12/96 7/12/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, uniess otherwise noted
(ft) Symbol | (per24™)| (per 67} (grain size, sorting, moisture, colot/hue eic.)
0 SM 22 | 2-2-4-5 5 |0-2 ft. Silty sarid. Loose, slightly moist, yellowish brown (10YR5/6). Sand
composed of quartz, mica, pyrite, shell and lithic fragments varying in size
1 from fine to coarse. Roots observed.
Sample collected] Full analyses and Immunoassay samples collected.
2 sM ] 12 2-2-2 6 |2-3.5 ft. Silty sand. Loose, slightly moist, brown (10YRS5/3). Sand
Sample collected composed of quartz, mica, pyrite, shell and lithic fragments varying in size
3 4 from fine to coarse. Immunoassay samples collected.
18 4  |3.5-5.5 fi. Silty sand to sand. Loose, saturated, yellowish brown (10YR5/3)
4 5-5-4 to dark greenish gray (Gley1,4/1, 10GY) to olive gray (5Y5/2). Sand
Sample collected| composed of quartz, mica, pyrite, sheil and lithic fragments varying in size
5 from fine to coarse, Immunoassay samples collected.
6 Boring terminated.
Soil Descriptions*
Type Size (mm) Gravel | Sym [sitt & Clay  |Sym | 1
|coarse \Medium |Fine no fines | GW jwell graded gravel Inorganic
Gravel 19-75 %ﬂ# 4.8-19 |little fines| GP |poorly graded gravel Jow plast. ML silts-and very fine sand
Sand 2048 § 4320 | .08-043 |some fines| GM |sand,silt,gravel mix low plast. CL gravelly,sandy silty clay
Silt & clay T <08 [|some fines] GC [sand,clay gravel,mix high plast. MH micaceous/diatomaceous
|Soil density -\Irefy loose| loose |med. densefSand high plast. ICH liiﬂlmlcity clay
dense  [very dense no fines | SW jwell graded gravelty Organic
IAngulsrity  |very ang. [angular |sub angular] lintle fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round Irounded lw:ll round |some fincs| SM Isihy-sand sandy-silt Jhigh plast. OH clay med. to high plasticity
Note - density aiso in blows/foot above some ﬁncs[ sC |sand clay mixture Il’ui PT humus,swamp soils. organic
* Source Unified Soil Classification System.

AMAI Prepared 6/16/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
_ ) West API Separator SWMU 02
Boring 1D Client: Project: Location
02-04 Puerto Rico Sun Qil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
te Started Date Completed Drilling Method Sampler type
7/12/96 7/12/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description -
bgl USCS | very | Counts | (ppm) Description made from anger cuttings, unless otherwise noted.
(ft.) Symbol | (per24*)| {(peré”) m size, soning, moisture, color/hue etc.)
0 SM 14 |14-6-5-4 1 0-2 fi. Siity sand. Loose, slightly moist, yellowish brown (10YRS5/6). Sand
composed of quartz, mica, pyrite, shell and lithic fragments varying in size
1 Sample collected| from fine to coarse. Inmunoassay samples collected.
2 SM 12 2-2-2 1 2-3.5 f. Sand. Loose, moist to wet, yetlowish brown (10YRS5/4). Sand
Sample collected]| composed of quartz, mica, pyrite, shell and lithic fragments varying in size
3 v from fine to coarse. Immunoassay (and duplicate) samples collected.
4 Boring terminated.
Soil Descriptions*
Type Size () lorave  |sym Silt & Clay {Sym |
Coarse  |Medium [Fine no fines | GW [well graded gravel Inorganic
Joravel 1975 || 4819 [linle fines| GP [poorly graded gravel lowplast. ML silts and very fine sand
Iszna 2048 | 4320 | 08-043 [some fines| GM [sand silt,gravel mix Ilow plast. CL gravelly sandy silty clay
Silt & clay HEcl <08 [some fines| GC [sand clay gravel,mix lhigh plast. MH micaceous/diatomaceous
ISoil density [ very loose| loose |med. dense]Sand high plast.  |CH high plasticity clay
dense  Jvery dense no fines | SW jwell graded gravelly Organmic
[Apgularity |veryang. [Jangular Isub angular] little fincs| SP {poorly graded gravelly Jlow plast. QL silty clay low plasticity
|sub round Irounded Iwell round | some fines{ ' SM |sihy-sand sandy-silt Ihigh plast. OH clay med. to high plasticity
Note - density also in blows/foot above some fm[ sC Isand clay mixture Il’ui PT humus,swamp soils, organic
* Source Unified Sotl Classification System.

AMA!

Prepared 6/11/87
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611 Broadwzy Suite 907 G
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Geologic Boring Log :
_ _ West AP] Separator SWMU 02
Boring 1D Client; Project: Location
r 02-05 Puerto Rico Sun Qil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engincer Driiler Drilling Contractor
l Néstor M. Rivera Mario Olivo Jaca & Siemra
Date Started Date Completed Drilling Metbod Sampler type
7/12/96 7/12/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Sail Description
bgl USCS | very | Counts | (ppm) Description made from suger cuttings, uniess otherwise noted.
{f) Symbol | (per24)} (per 67) (grain size, sorting, moisture, color/hue etc.)

0 SP,SM| 18 | 5-3-34 ¢ |0-2 ft. Gravelly to silty;and to sand. Loose, slightly moist, yellowish
brown (10YR5/6) to dark yellowish brown (10YR3/4). Sand composed of

1 quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
Sample collected] coarse. Full analyses and immunoassay samples collected.
2 SM 12 |3-6-9-12 1  [2-4 ft. Sand. Loose, wet to saturated, yellowish brown (10YR5/4) to
greenish gray (Gley 1, 5/1, 5G). Sand composed of quartz, mica, pyrite, shell
3 v and lithic fragments varying in size from fine to coarse.
Sample collected| Full analyses and immunoassay samples coliected.
4 Boring terminated.

Soil Descriptions”

Type Size (mm) IGrave |Sym Silt & Clay ]Sym I
Coarse IMedium Fine no fines | GW {well graded gravel - Inorganic
Gravel 1975 B8] 4.8-19 |linte fines| GP |poorly graded gravel flow plast.  |ML silts and very fine sand
Sand .08-043 |some fines| GM [sand,silt,gravel mix Ilow plast. CL gravelly sandy,silty clay
Isit & clay i <08 |some finesf GC |sand,clay,gravel,mix Ihigh plast.  {MH micaceous/diatomaceous
Soil density | very loose] loose [med. densefSand Inighplase.  |cH high plasticity clay
dense  fvery densc no fines | SW jwell graded gravelly Organic
Angularity  |very ang. Jangular |sub angular lite fines| SP |poorly graded gravelly low plast. [OL silty clay low plasticity
sub round |rounded Iwell round |some fines{ SM Isilty-sand sandy-silt high plast. IOH clay med. to high plasticity
ote - density also in blows/foot above some fmesl SC Isand clay mixture Peat IPT humus,swamp soils, organic
Prepared 6/11/97
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AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
_ West API Separator SWMU 02
Boring 1D Client: Project: Location
02-06 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
Tnm Started Date Completed Drilling Method Sampler type
7/12/96 7/12/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts| (ppm) Description made from auger cuttings, unless otherwise noted.
(ft.) Symbol |({per24”){ (per6") (_§nin size, sorting, moisture, color/hue etc.)
0 SM 14 | 4-3-2-2 0 |0-2 ft. Silty sand. Loose, slightly moist, yellowish brown (10YR5/6) to
Sample collected dark yellowish brown (10YR4/4). Sand composed of quartz, mica, pyrite,
} sheil and lithic fragments varying in size from fine to coarse.
Immunoassay samples collected.
2 SM 20 |3-5-5-12 0 {2-4 ft. Sand. Loose, wet, yellowish brown (10YR5/4) to blueish gray
(Gley2, 6/1, 5G). Sand composed of quartz, mica, pyrite, shell and lithic
3 v fragments varying in size from fine to coarse.
Sample collected| Immunoassay samples collected.
4 Boring terminated.
Soil Descriptions*
Type Size (mm) Gravel Sym Silt & Clay |Sym I
Coarse Medium |Fine no fines § GW Jwell graded gravel Inorganic
Gravel 19-75 BRE 438-19 |1ine fines| GP |poorly graded gravel lowplast.  IML silts and very finc sarid
Sand 2048 43-20 | 08-043 |some fines| GM |.sand,sila,gnvel mix llow plast ]CL gravelly sandysilty clay
fsin & clay Feeei] - | <08 |Jsome fines| GC [sand,clay,gravelmix Inigh plast.  {mH micaccous/diatomaceous
{Soit demsity | veryloose| loose med denscSand [highplast.  |cB high plasticity clay .
dense  [very dense no fines | SW well graded gravelly Organic
Angularity |veryang. fangular Isub angular] litde fines| SP [poorly graded gravelly jow plast. OL silty clay low plasticity
|sub round frounded |wcl| round [|some fines| SM [silty-sand sandy-silt |high plast. OH clay med. o high plasticity
INote - density also in blows/foot above some fines] SC Isand clay mixture |Pent PT humus,swamp soils, organic
AMAL Prepared 6/11/97




AMAI
611 Broadway Suite 907 G
New York, New York 10012

Geologic Boring Log
. West APl Separator SWMU 02
Boring 1D Client: Project: Location
02-07 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Praject No. AMALI Geologist/Engineer Driller Drilling Contractor
I Gustavo Felipe Mario Sierra Jaca & Sierra
{Date Started Date Completed Drilling Method Sampler type
7/12/96 7/12/96 Tripod 2"x 24"/18" Carbon St Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from suger cuttings, unless otherwise noted.
(ft) Symbol |[(per24*}} (peré”) (grain size, soru‘ng_, moisture, color/hue ete.)
0 GM 18 | 5-3-3-5 0 |02 ft. Silty and sandy gravel. Loose, moist, very dark gray (10YR3/1) to
Sample collected] brown (10YR5/3). Sand composed of quartz, mica, pyrite, shell and lithic
1 fragments varying in size from fine to coarse. Inmunoassay samples
collected.
2 sC 18 | 4-3-3-5 0 {2-4 ft. Sand. Loose, saturated, brown (10YR5/3). Sand composed of quartz,
mica, pyrite, shell and lithic fragments varying in size from fine to coarse.
3 \ 4 Immunoassay samples collected.
Sample collected|
4 Boring terminated.
Soil Descriptions*
Type Size {(mm) Gravel | Sym Silt & Clsy [Sym |
Coarse IMedium Fine no fines | GW |well graded gravel Inorganic
Grave! 19-75 %] 4819 |linde fines| GP |poorly graded gravel |low plast. !MI. silts and very fine sand
Sand 2048 | 43-20 | .08-043 |some fines| GM Isand,si!t.ﬂgnve[ mix Ilow plast, CL gravelly,sandy silty clay
Silt & clay 2 j <08 |[some fines| GC Jsand,clay,gravel mix |nigh plast.  fMH micaceous/diatomaceous
Soil density | very loose] Ioose |med. dense|Sand |high plast.  fcH high plasticity clay
dense  Qvery dense no fines | SW Jwell graded graveily Organic
Angularity |very ang. fangular |subangularf little fines| SP {poorly graded gravelly |low plast. OL silty clay low plasticity
sub round lrounded well round [some fines| SM [silty-sand sandy-siit Ihigh plast {OH clay med. to high plasticity
Note - density also in blows/foot above some ﬁnsl sC Isand clay mixture IPcat PT hurnus,swamp soils, organic
* Source Unified Soil Classification System

Prepared 6/11/97
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611 Broadway Suite 907 G
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Geologic Boring Log
_ _ West API Separator SWMU 02
Boring 1D Client: Project: Location
02-08 Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Cootractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
§Date Started Date Completed Drilling Method Sampler type
7/12/96 7/12/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Seil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, unless otherwise noted,
() Symbol {(per24m)| (per6”) (grein size, sorting, moisture, color/hue etc.)
0 SP,SM| 18 | 7-5-3-2 4 10-2 ft. Gravelly silty sand . Loose, slightly moist, black (Gleyl, 2.5/N) to
dark yellowish brown (10YR4/4) to yellowish brown (10YR5/4). Sand
I Sample collected| composed of quartz, mica, pyrite, shell and lithic fragments varying in size
fine to coarse. Top soil showed hydrocarbon odor and staining.
2 SM i8 | 2-1-1-2 2  |Immunoassay samples collected.
Sample collected 2-4 ft. Sand. Loose, wet to saturated, yellowish brown (10YR5/4). Sand
3 ) 4 composed of quartz, mica, pyrite, shell and lithic fragments varying in size
from fine to coarse. Full analyses and immunoassay samples collected.
4 Boring terminated.
Soil Descriptions*
Type Size {mm) IGravel [sym Isite & Clay {Sym |
Coarse Medium |Fine no fines | GW |well graded gravel Inorganic
Gravel 19-75 g2l 4819 | linle fines| GP |poorly graded gravel |low plast. |ML silts and very fine sand
Sand 2048 | 4320 | 08043 Jsome fines| GM [sand silt grave] mix llowplast  fcL gravelly sandy silty clay
Isilt & clay %m i <08 [some fines| GC |sand clay,gravel,mix Ihigh plast. IM‘H micaceous/diatomaceous
lSoil density ver-;.l.t:ose loose |med. densefSand |high plast. ICH high plasticity clay
dense fvery dense no fines | SW |well graded gravelly Organic
Angularity [veryang fangular |subangular] linle fines| SP {poorly graded gravelly low plast. OL silty clay low plasticity
sub round [rounded |well round |some fines] SM Jsifty-sand sandy-siit high plast. OH clay med, to high plasticity
Note - density also in blows/foot above some ﬁnesl SC |sand clay mixture Peat PT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMA] Prepared 6/11/97
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Geologic Boring Log
_ . _ East APl Separator SWMU 03
Boring 1D Client: Project: Location
03-01 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M. Rivera Mario Sierra Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/2/96 7/2/96 Tripod 2"x 24" Carbon Steei Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts| (ppm) Descriptions made from auger cuttings, unless otherwise noted
(L) Symbol | (per24™}| (per6”) . {grain size, sorting, moisture, color/hue etc.)
0 SP,SM| 12 | 4-5-6-6 5 10-2 ft. Gravelly sand to sand. Loose, slightly moist, dark olive brown {2.5Y3/3)
to light yellowish brown (2.5Y6/3). Sand composed of quartz, mica, pyrite,
1 Sample collected| shell and lithic fragments varying in size from fine to coarse. Coarse gravel
Immunoassay sample collected.
2 SM i2 | 3-34-2 57  |2-4 ft. Sand. Loose, moist, black (2.5Y2.1/1). Sand composed of quartz, mica,
pyrite, shell and lithic fragments varying in size from fine to coarse.
3 Sample collected| Strong product odor and stains on sampler. Inmunoassay sample collected.
Full analysis sample collected
4 SM 20 | 3-3-5-7 8 [4-6 ft. Sand. Same as above, bottom of spoon : light yellow
Sample collected to light gray (2.5Y7/1). Sand composed of quartz, mica, pyrite, shell and lithic
5 fragments varying in size from fine to coarse. Locally thin clay layers were
\ 4 observed. Hydrocarbon odor. Immunoassay samples collected.
6 Hue:black (2.5Y2.1/1) to light yellowish brown (2.5Y6/3)
Boring terminated
5
Soil Descriptions*
Type Size (mm} Gravel Sym Isin & Clay lSym l
Coarse Medium (Fine no fines | GW jwell graded gravel Inorganic
Gravel 19-75 2271 48.19 | tittle fines| GP |poorly graded gravel lowplast. ML silts and very fine sand
Sand 2048 ] 4320 | .08-043 Jsome fincs| GM Jsand,silt.gravel mix low plast. CL gravelly,sandy,silty clay
Silt & clay peEgEE] <08 [somefines) GC |sand,clay,gravel,mix high plast.  [MH micaceous/diatomaceous
FSoiI density | very loose| loose [med dense]Sand ] high plast. ICH high plasticity clay
dense  fvery dense no fines | SW weli graded pravelly Organic
Angularity |very ang, Jangular Isub angulary little fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round Irounded Iwell round |some fines| SM {silty-sand sandy-silt high plast.  |OH clay med. to high plasticity
[Note - density also in blows/foot above some fmcsl SC Jsand clay mixture ‘Peat PT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMAI
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New York, New York 10012
Geologic Boring Log
_ _ East AP Separator SWMU 03
Client: Project: Location
Puerto Rico Sun Oil Company RCRA Facility Investigation . Yabucoa, Puerto Rico
AMAI Geologist/Engineer Driller Drilling Contractor
Néstor M Rivera Mario Sierra Jaca & Sierra
Date Completed Drilling Method Sampler type
7/2/96 Tripod 2"x 24" Carbon Steel Split Spoon
Reco-| Blow | PID Soil Description
USCS | very | Counts| {(ppm) Description made from auger cuttings, unless otherwise noted.
: Symbol | (per 24™)} (per 6") {grain size, sorting, moisture, color/hue etc.)
0 SP,SM| 16 | 3-3-14 0 [0-2 ft. Gravelly sand to sandy clay to sand. Loose to soft, slightly moist, dark
olive brown (2.5Y3/3) to light yellowish brown (2.5Y6/3). Sand composed of
1 quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
coarse. no product odor, no product staining
2 SM 18 | 3-2-2-1 0 |2-4 fe. Sand. Loose, moist, brown (10YRS5/3). Sand composed of quartz, mica,
pyrite, shell and lithic fragments varying in size from fine to coarse.
3 Sample collected| No product odor, no product staining. Immunoassay samples collected.
4 SM 16 | 3-4-7-6 0  |4-6 ft. Sand. Loose, moist, black (2.5Y2.1/1) to light yellowish brown (2.5Y6/3}.
Sample collected Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
5 v size from fine to coarse. Weathered rock fragments encountered in a wet sandy
silt matrix. immunoassay samples collected.
6
Boring terminated
Soil Descriptions*
Type Size (mm) Gravel {Sym Silt & Clay [Sym |
Coarse  §Medium |Fine no fines | GW |well graded gravel Inorganic
Gravel |9-® T 2819 Jlittic fines| GP [poorly graded gravel lowplast.  IML silts and very fine sand
Sand 2048 | 43-20 | .08-043 Jsome fines] GM fsand silt,gravel mix Jlow plast. ICL gravelly sandy,silty clay
Silt & clay Fmes k= =1 <08 [some fines| GC [sand,clay,gravel,mix fhigh plast.  {MH micsceous/diatomaceous
1Soil density | very loose| loose |med.d Sand |high plast. |CH high plasticity clay
dense  Jvery dense no fines | $W |well graded gravelly Organic
Angularity {very ang. jangular |sub angular little fines mﬂy graded gravelly Jiow plast. OL silty clay low plasticity
[sub round Jrounded |well round Jsome fines] SM |sitty-sand sandy-silt |nigh plast.  JoH clay med. to high plasticity
[Note - density also in blows/foot above Jsome fines] SC |sand clay mixture anl PT humus,swamp soils, organic
* Souree Unified Soil Classification System.

AMAJ

Prepared 6/11/87




AMALI
611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
| _ . East API Separator SWMU 03
Boring 1D Client: Project: Location
03-03 Puerto Rico SuL()il Company l_{ER.A Facility lnvestjgation Ya_l_)uooa, Puerto Rico
Project No. AMALI Geologist/Engineer Driller Drilling Coptractor
Néstor M Rivera Mario Sierra Jaca & Sierra
Date Started Date Completed Drilling Metbod Sampler type
7/3/96 7/3/96 Tripod 2"x 24" Carbon Stee] Split Spoon
Depth Reco- | Blow PID Soil Description
bgt USCS | very | Counts| (ppm) Description made from: auger cuttings, unless otherwise noted.
{f) Symbol | (per24*)| (per 6*) (grain size, sorting, moisture, color/hue etc.)
0 SP,sM| 12 |[10-7-1-2] 6  [0-2 ft. Gravelly sand to sandy clay to sand. Loose to soft, slightly moist, very
dark gray (10YR3/1) to dark yellowish brown (10YR4/4). Sand composed of
1 quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
Sample collected] coarse. Full analysis and Immunoassay samples collected.
2 M i6 1-1-12-2 2 |24 ft. Sand. Loose, slightly moist, dark yellowish brown (10YR4/4). Sand
composed of quartz, mica, pyrite, shell and lithic fragments
3 Sample collected| varying in size from fine to coarse. no visual contamination, no product odor
Full Analysis and Immunoassay samples collected.
4 SM 24 |3-2-14 - |4-6 ft. Top of spoon (8") same as above, Middle of spoon (6") Clay dark
yellowish brown to black, (10YR4/4). Bottom of spoon - Sand composed of
5 quartz, mica, pyrite, and lithic fragments varying in size from fine to coarse.
no product odor no product staining.
6 Continue with drilling point to 7-ft, to collect following sample
7 CL 24 | 7-3-34 0 |7-9 ft. Silty sand to sandy clay. Loose to soft, slightly moist, dark yellowish
brown (10YR4/4). Sand composed of quartz, mica, pyrite, shell and lithic
8 Sample collected| fragments varying in size from fine to coarse. Grey mottles locally observed.
v no product odor no product stains, Full Analysis and Immunoassay samples
9 collected.
Boring terminated
Soil Descriptions*
Type Size (mm) Gravel |Sym Silt & Clay |Sym |
Coarse Medium |Fine oo fines | GW fwell graded gravel Inorganic .
Gravel 19-75 @ 4819 |litle fines| GP |poorly graded gravel [lowplast. ML silis and very fine san
Sand 2048 | 43-2.0 | .08-043 Jsome fines| GM Isand.silt._gmrel mix Ilow plast. CL gravelly sandy silty clay
Silt & clay 24 H <08 ]some fines| GC [sand,clay,gravel,mix Ihigh plast. |MH micaceous/diatomaceous
Soil density | very loose| loose |med. dense]Sand Ihigh plast. |CH high plasticity clay
dense  fvery dense no fines | SW |well graded gravelly Organic
Angularity |very ang. Jangular [sub angulag littie fines} SP |poorly graded gravelly low plast. IOL silty clay low plasticity
|sub round lmunded well round fsome fines| SM [silty-sand sandy-silt high plast. ]0}{ clay med. to high plasticity
[Note - density also in blows/foot above some ﬁncs] SC {sand clay mixture Peat IFT humus,swamp soils, organic

* Source Unified Soil Classification System.

AMAI

Prepared 6/11/97




AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
_ _ East API Separator SWMU 03
Boring LD Client: Project: Location
03-04 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAJ Geologist/Engineer Driller Drilling Contractor -
Gustavo Felipe Mario Sierra Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/2/96 7/2/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco-| Blow | PID Soil Description
bgl USCS | very | Counts| (ppm) Description made from auger cuttings, unless otherwise noted.
() Symbol | (per24m)| (per6Y) (grain size, sorting, moisture, colar/huc etc.)
0 SM 16 |344-6f 25 |0-2ft Sandand silt, abundant gravel and rock fragments, Dry
Sample collected] poorly graded, loosely packed spoon, no preduct odor
1 or visual contamination Hue 2.5 Y 5/3 light olive br.
Immunoasay sample collected.
2 SM 12 | 5-4-3-2| 28 [2-4 ft.Sand med well graded loose sand, very moist, little or no gravel or
larger sizes, no product odor, no visual contamination, Hue light yellowish
3 Sample collected brown 10 YR 5/4 Immunoassay sample collected
4 SM 12 |2-2-3-4]| 25 [4-6 ft. Sand, fine sand , and silt - little or no gravel, trace mica and pyrite
no product odor, or visual contamination Hue light yellowish brown
5 10YR 5/3 Bottom {4") saturated
Sample collected| Immunoassay sample collected
6 \ 4 Boring terminated
Soil Descriptions*
Type Size (mm) IGravel Sym Sitt & Clay iSym I
Coarse  |Medium {Fine no fines | GW [well graded gravel Inorganic
[Gravel 19-75 281 4819 |little finesf GP |poorly graded gravel |low plast. ML silts and very fine sand
Sand 2048 | 4320 .08-043 Jsome ﬁn:si GM |sand siit,gravel mix |Iow plast. CL gravelly sandy,silty clay
Silt & clay e _*T.,H <08 Jsome fines|] GC sand,clay,gravel,mix Ihigh plast. MH micaceous/diatomaceous
1Soil density | very loose _Ioose med. densefSand |high plast. CH high plasticity clay
dense  Jvery dense no fines | SW |well graded gravelly Organic
Angularity |very ang. fangular |sub angulad little fines| SP |poorly graded gravelly Jlow plast. OL silty clay low plasticity
sub round Jrounded |well round |some fines} SM [silty-sand sandy-silt Ihigh plast. OH clay med. to high plasticity
INote - density also in blows/foot above some ﬁnes' 8C |sand clay mixture ]l’eat PT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMAI
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AMAIL

611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
. _ East API Separator SWMU 03
Boring 1D Client: Project: Locstion
03-05 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Dritter Drilling Contractor
Néstor M Rivera Mario Sierra Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/3/96 7/3/96 Tripod 27x 24" Carbon Stee! Split Spoon
Depth Reco-{ Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, unless otherwise noted.
{fL) Symbol |(per24™}f (per6”) {_grain size, sorting, moisture, color/hue ctc.)
0 SM 12 | 4-1-2-1 1 0-2 ft. Sand. Loose, slightly moist, black (Gley!,2.5/N) to dark yellowish
.|Sample collected brown (10YR4/4). Sand composed of quartz, mica, pyrite, shell and lithic
1 fragments varying in size from fine to coarse. Roots observed.
no product odor, no visual contamination. Immunoassay sample collected
2 SM 18 | 2-4-6-8 1  |2-4 ft. Sand. Loose, slightly moist to moist,brown (10YR4/3). Sand composed
of quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
3 Sample collected| varying in size from fine to coarse.
Immunoassay sample collected
4 4-6 ft. _
Boring drilled with drive point, no soil sampling. Sample from 7-9 fi. interval
obtained no recovery and an offset boring was drilled to 7 ft. The 7-9 f.
sample was recovered.
7 SM 12 | 2-1-1-1 1 |7-9 ft. Sand to sandy clay. quartz, pyrite, mica, are abundant, Hue dark gr. grey
(gley 2 5/1 10GB)to dark greenish gray (Gleyl, 4/1, 10Y). no product odor
8 Sample collected| no visual contamination
\ 4 Immunoassay sample coliected
9 Boring terminated.
Soil Descriptions*
Type Size (mm} Gravel Sym Silt & Clay ISym I
Coarse Medium |Fine no fines | GW fwell graded gravel Inorganic
JGravel 19-75 ;?;‘&ffm 4.8-19 | little fines| GP |poorly graded gravel low plast. ML silts and very finc sand
Sand 2.04.8 | .43-2.0 | .08-.043 Jsome fines| GM [smd.silt,gnvcl mix low plast. CL gravelly,sandy silty clay
fsilt & clay M R <08 [some fines| GC Isand,c]ay,gravel,mix |high plast. MH micaceous/diatomaceous
ksoit density | very loose| loose |med. densefSand |high plast. CH high plasticity clay
dense [very dense no fines | SW |well graded gravelly QOrganic
Angularity |very ang. [angular |sub angulad lide fines| SP |poorly graded gravelly Jlow plast. OL silty clay low plasticity
|sub round frounded Iwell round fsome fines| SM |silty-sand sandy-silt Ihigh plast. OH clay med. 1o high plasticity
{Note - density also in blows/foot above some ﬁrml SC Isand clay mixture IPelt PT humus,swamp soils, organic
* Source Unificd Soil Classification System.

AMAI

Prepared 6/11/97




AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
_ _ _ East API Separator SWMU 03
Boring ID Client: Project: Location
03-06 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Dribler Drilting Contractor
Néstor M Rivera Mario Sierra Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/9/96 7/9/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts| (ppm) Description made from auger cuttings, unless otherwise noted.
(ft) Symbol |(per24™)| (per6”) (_gnm size, sorh_ng, moisture, colorhue ete.)
0 SM 12 | 1-1-1-1 0 [0-2 ft. Silty sand. Loose, slightly moist, light olive brown (2.5Y5/4).
Sample collected] Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
1 size from fine to coarse. Inmunoassay samples collected.
no visual contamination, no product odor
2 SM 12 | 1-1-2-2 0  12-4 ft. same as above and saturated, Hue light olive brown (2.5Y5/4).
Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
3 Sample collected| varying in size from fine to coarse. No visual contamination, no odor.
Immunoassay sample collected
4 SM 4-6 ft.
5 Continue drilling with pointer no soil sampling.
6
A 4
7 SM 18 | 3-3-34 0  |7-9 ft. Sand to silty sand to clay. Loose to stiff, moist to wet, dark grayish
brown (2.5Y4/2) to black (Gley1, 2.5/N) to brown (7.5YR4/3). Sand composed
& Sample collected| of quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
no visual contamination, no product odor, Inmunoassay sample collected
9 SM 24 1-1-1-3 0 9-11 ft Sand - same as above, saturated, Hue yellowish
to dark gray (5Y4/1) with black (Gley1, 2.5/N) mottles. Sand composed
10 of quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
10 coarse. no product odor, no visual contamination
11 Boring terminated.
Soil Descriptions*
Type Size {mmm) Gravel |Sym Sitt & Clay [Sym |
Coarse Medium |Fine no fines | GW well graded gravel Inorganic
{Gravel 19-75 BRSS! 4.8-19 |little fines| GP |poorly graded gravel low plast, IML silts and very fine sand
Sand 2048 | 4320 | .08-.043 |some fines| GM |sand,siit,gravel mix low plast. ICL gravelly,sandy,silty clay
Silt & clay ekl e <08 |[some fines] GC [sand,clay,gravel,mix high plast.  {MH micdceous/distomaceous
Soil density | very loose] loose Jmed. dense3Sand high plast. 'CH high plasticity clay
dense  Jvery dense no fines | SW |well graded gravelly Organic
Angularity  |very ang. fangular |sub angular] linle fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round frounded |welt round Jsome fines] SM [silty-sand sandy-silt highplast. |OH clay med. to high plasticity
ote - density also in blows/foot above some fines| SC Isand clay mixture Peat PT humus,swamp soils, organic
* Source Unified Soil Classification System.

AMA Prepared 6/11/97




AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
East APl Separator SWMU 03
Boriag 1D Client: Project: Location
| 03-07 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMALI Geologist/Engineer Driller Drilliog Contractor
I_ Néstor M Rivera Mario Sierra Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/9/96 7/9196 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Soil Description
bgl | USCS | very |Counts] (ppm) Descriptions made from auger cuttings, unless otherwise noted
(ft) | Symbol | (per247) | (6" each) (grain size, sorting, moisture, color/hue etc.)
0 SM 6 |4-5-2-2f 0 |0-2 ft. Sand. Loose, slightly moist, olive gray (5Y4/2). Sand composed of
quartz, mica, pyrite, shell and lithic fragments varying in size from fine to
1 |Sample collected] coarse. No visual contamination, no product odor, Immunoassay samples collected.
2 SM 10 |1n2%1] 0 ]2-4 fe. Sand to silty sand. Loose, slightly moist, yellowish brown (10YR5/4).
1 Jto dark olive gray (5Y3/2). Sand composed of quartz, mica, pyrite, shell and
3 varying in size from fine to coarse.
Sample collected| {product observed in soil. Inmunoassay samples collected.
4 4-6 ft.
Drilled from 4-6 ft with drive point, no soi! sampling.
7 SM 12 [1-1-2-3] 23 |7-9 ft Sand to silty sand. Loose, wet to saturated, dark olive gray (5Y3/2).
Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in size
8 \ 4 Product observed in soil
Sample collected Full analysis and Immunoassay sample collected
9 Boring terminated.
Well Construction Details
[Casing materinl Screen slotsize  (Screen Interval Filter Pack Cap Type
1.25 " x Schedule 40 PV | 0.020 inch -6 fi. No. 2 Silica sand}Watertight
[Security casing/manhole: Lock type:
none none
Notes:
Well installed on 7/16/96. Filicr pack ranged from 1-5 ft. Seal ranged from 0-1 fi. Riser was 29 *. Depth to groundwater was 33",
Well Development Data
Date: Technique: IVolume purged:
Centrifugal pump using 5/8" high density polyethylene hose.
Temp (°C) SC (uS/cm) pH Notes: SC - specific conductance
Initial: - - -
Final: -- - -

AMAI

Prepared 6/11/97




AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log -
East API Separator SWMU 03
'I-loring D "Clicnt: l-";Tojeel: Location
03-08 Puerto Rico Sun Oil Company RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMA] GeologistEnginecr Driller Drilling Contractor
__Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Metbod Sampler type
6/21/96 6/21/96 3.25" ID - 6.00" OD Hollow Stem Auger 2"x 24" Carbon Stee} Split Spoon|
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts| (ppm) Description made from suger cuttings, unless otherwise noted.
) Symbol |(per24™)| (per67) (grain size, sorting, moisture, color/bue etc.)
0 Sp 16" | 3-6-5-3| 3.7 {0-0.5 ft Concrete coring

0.5-2 ft Sand and gravel mix, Backfill zone, no visible contamination,
Dry throughout, poorly sorted grains, loosely packed spoon,

1 Sample collected| Hue 7.5 YR 4/3 Brown

Full analysis and Immunoassay samples coilected.

2 SP 12" | 1-3-1-1 0 {2-4 ft Sand same as above, no visual contamination, no product odor
Poorly sorted, and well packed spoon,

Dry throughout, Hue 5Y 4/2 Olive Gray

3 Sample collected| Full analysis and Immunoassay samples collected.

4 Sp 0 |4-6 ft Sand same as above, no preduct odor, Dry throughout,
poorly sorted, Hue 5Y 4/2 Olive Gray

5
6 o" 0  |6-8 ft No recovery sample again.
CL 18" | 1-1-1-1 7-9 ft Sand - little gravel, abundant silt, no visible contamination, Dry
at top of spoon (9") saturated below, Grouridwater encountered at 8 ft.
7 no visible contamination, no product odor
Sample collected Full analysis and Immunoassay samples collected.
8 vy
Grout to surface, repair concrete core,
Boring terminated
9
Soil Descriptions*
Type Size (mm) Gravel Sym Silt & Clay lSym [
Coarse Medium |Fine no fines | GW |well graded gravel Inorganic
fGravel 19-75 [25%e] 43819 |litle fines| GP |poorly graded gravel lowplast.  |ML silts and very fine sand
Sand 2.0-48 | 4320 | .08-.043 |some fines| GM |sand,silt,gravel mix low plast. ICL gravelly sandy,silty clay
Silt & clay S R <08 [|some fines] GC |sand,clay,gravel,mix high plast. IMH micaceous/diatomaceous
Soil density | very loose| loose |med. dense}Sand thigh plast. |CH high plasticity clay
dense  fvery dense no fines | SW {well graded gravelly Organic
Angularity |very ang. [Jangular |sub angulad litile fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round Iround:d well round [some fines| SM [silty-sand sandy-silt |high plast.  JOH clay med. to high plasticity
INote - density also in blows/foot above Jsome fines| SC Isand clay mixture |Pest PT humus,swamp soils, organic

* Source Unified Soil Classification System.

AMAI Prepared 6/11/97




AMAI

611 Broadway Suite 807G
New York, New York 10012

Geologic Boring Log
East API Separator SWMU 03
[Boring ID Clieat: Project: Location
03-09 Puerto Rico Sun Qil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI GeologistEngineer Driller Drilling Contractor
Néstor M Rivera Mario Sierra Jaca & Sierra
IDate Started Date Completcd Drilling Mectbod Sampler type
7/106/96 7/10/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Soil Description
bgl § USCS | very |Counts| (ppm) Descriptions made from auger cuttings, unless otherwisc noted
(ft) Symbol | (per 24"} | (6" each) (grain size, sorting, moisture, color/hue etc.)
0 SP 16 [8-5-3-2] 65 [0-2 ft. Gravelly sandy silt to sand. Loose to soft, slightly moist, brown
{10YR4/3) to very dark gray (5Y3/1). Sand composed of quartz, mica, pyrite,
! |Sample collected| shell and lithic fragments varying in size from fine to coarse. Immunoassay
sample collected, no visible contamination, no product odor
2 |SM,SC] 16 [-12-1-1] 72 |2-4 fe. Sand to sandy clay. Loose to soff, slightly moist to wet, very dark gray
(5Y3/1). Sand composed of quartz, mica, pyrite, shell and lithic fragments
3 |Sample collected| varying in size from fine to coarse. Immunoassay (and duplicate) samples
collected. Product observed in sample.
4 |SM,SC} 12 |1-1-2-2| 22 |4-6 ft. Sand to silty sand, Hue dark gray,
Sample collected (5Y4/1) to yellowish brown (10YR5/6). Sand composed of quartz, mica, pyrite,
5 shell and lithic fragments varying in size from fine to coarse. Hydrocarbon odor
and free product observed.
6 Immunoassay sample collected
7 SM 8 1-2-2-2] 40 |7-9 ft. Sandy silt to silty sand. Loose to soft, slightly moist to wet, very dark
gray (5Y3/1) to yellowish brown (10YR5/4). Sand composed of quartz, mica,
8 pyrite, shell and lithic fragments varying in size from fine to coarse.
product observed in soil
9 SM 12 [24-2-2] 3 |9-11 fi. Silty sand, moist, loosely packed, Hue
dark gray (5Y4/1). Sand composed of quartz, mica, pyrite, shell and lithic
10 fragments varying in size from fine to coarse. Hydrocarbon odor and free
Sample collected| product observed. Full analysis and laboratory samples collected.
11 Immunoassay sample collected
Boring terminated
Well Construction Details
1Casing material Screen slot size  |Screen Iaterval Filter Pack Cap Type
1.25" X schedule 40 PVC| 0.020 inch 3-10 ft. No. 2 Silica sand | Watertight
Security casing/manhole: Lock type:
none none
INotes:
'Well instatled on 7/16/96. Filter pack ranged from 1-3 fi. Seal ranged from 0-1 fi. Riser was 43"
Well Development Data
|Pate: Techaique: Volume purged:
Centrifugal pump using 5/8" high density polyethylene hose.
Temp (°C) SC (uS/cm) pH Notes: SC - specific conductance
Initial: - - -
Final: - -~ -

AMA|
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AMAI
611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
East APl Separator SWMU 03
Boring 1D Clicos: Project: Location
03-10 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geolegist/Engineer Driller Drilling Contractor
Gustavo Felipe Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
6/20/96 6/20/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID Soil Description
bgl USCS | very |Counts| (ppm) Descriptions made from auger cuttings, unless otherwise noted
(ft.) Symbol | (per 24™)| (6" each) (grain size, sorting, moisture, cofor/hue etc.)
0 Sp 0 |0-2 ft Sand and gravel mix, poorly sorted, no visible contarnination,
Dry, Hue 10 YR 5/3 brown
1
2 SP 0  ]2-4 ft. Med sand, slightly finer than above, little or no gravel or coarse sizes
No visible contamination, Dry throughout, loosely packed,
Hue 5Y 4/2 Olive Gray
3
4 sp ¢  |4-6 ft. Sand - fine sand, little or no gravel or rock fragments, more silt than above,
No visible contamination, no product odor, Dry throughout
hue 5 Y 4/2 Olive gray
5
A4
6 M 0 }6-8 ft. Sand and silt - dense sandy silt, no visible contamination,
Saturated throughout, Hue chart #1 for gley 5/1 greenish gray.
Drill to 11 feet and install temporary monitoring well point
9 9-11 ft dense clay observed at bottom of boring
Temporary monitoring well installed, Screened interval 6-111
1 Boring terminated
Well Construction Details
Casing material Screen slot size  |Screen Interval Filter Pack Cap Type
1.25" X schedule 40 PVC| 0.020 inch 6-11ft No. 2 Silica sand | Watertight
§Security casing/manhole: Lock type:
None None
|Notes:
Well Development Data
Date: Technique: ]Volume purged:
7/19/96 Centrifugal pump using 5/8" high density polyethylene hose. 55 Gallons
Temp (°C) SC (uS/cm) p-H Notes: SC - specific conductance
Initial: 25 860 7.26 No product odor in purge water.
Final: 25 840 6.99 B

AMA]
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AMAI
611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
_ _ Watery Oil Separator SWMU 43
Boring 10 Client: Project: Location
43-01 Puerto Rico Sun Oil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Drilier Drilling Contractor
f Néstor M. Rivera Mario Sierra Jaca & Sierra
te Started Date Completed Drilting Method Sampler type
6/27/96 6/27/96 3.25"ID-6.00"0D-Hollow Stem Auger 2"x 24"36" Carbon Stee] Split Spoon
Depth Reco- | Blow PID Soil Description
bgl USCS | very | Counts | (ppm) Description made from auger cuttings, unless otherwise noted
) Symbol | (per247)| (per67) (grain size, sorting, moisture, colorhue etc )
0 CL,SP| 20 | 1-2-1-1 71 |0-2 ft. Sandy clay to sand. Poorly sorted, stiff to loose, slightly moist light
Sample collected] yellowish brown (10YR6/4) to light gray (Gley 1, 7/N). Sand composed of
1 quartz, mica, pyrite, shell and lithic fragments. Hydrocarbon odor
and visible product. Immunoassay sample collected.
2 Sp 12} 6-19-11 12 |2-3.5 fi. Sand. Poorly sorted, loose, slightly moist, black (Gley 1,2.5/N)
68-9-11 Sand composed of quartz, mica, pyrite, shell and lithic fragments.
3 Sample collected| Hydrocarbon odor and free product observed. Concrete slab encountered
sp 16 | 7-8-9-5 3 |at 2.5 to 3 fi. Immunoassay sample collected.
4 3.5-5.0 ft. Sand. Poorly sorted, loose, slightly moist, light gray (Gley 1,
7/N). Sand composed of quartz, mica, pyrite, shell and lithic fragments.
5 SP 12 40
6
7
3
9
10
Soil Descriptions*
Type Size (mm) [Grava  |Sym Silt& Clay  |Sym |
Coarse Medium |Fine no fines | GW |well graded gravel Inorganic
[Gravel 19-75 FUEETs.] 48-19 | litde fines| GP |poorly graded gravel low plast. ML silts and very fine sand
Sand 2048 43-2.0 | .08-043 §some fines| GM |sand,silt,gravel mix low plast. CL gravelly,sandy silty clay
Isilt & clay R : <08 {some fines| GC |sand,clay,gravel, mix high plast. MH micacecus/diatomaceous
ISoil density | very loose] loose |med. densefSand high plast. CH high plasticity clay
dense  fvery dense no fines | SW |well graded gravelly Organic
Angularity |very ang. fangular |sub anpular] little fines| SP |poorly graded gravelly low plast. OL silty clay low plasticity
sub round 'rounded well round [ some fines| SM |silty-sand sandy-silt high plast. OH clay med. to high plasticity
Note - density also in blows/foot above some fines|] SC |sand clay mixture Peat PT humus,swamp soils, organic
* Source Unified Soil Classification System.
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AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log
Watery Oil Separator SWMU 43
[Boring D Client: Project: Location
WOS-1 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
- Néstor M. Rivera Constancio Olivo Jaca & Siemra
Date Started Date Completed Drilling Method Sampler type
7/16/96 7/16/96 Tripod 2"x 24" Carbon Stee] Split Spoon
Depth Reco- | Blow | PID
bgl |USCS| very |Counts| (ppm) Soil Description
() | Symboi | (per 24"} (6" each) (grain size, sorting, moisture, color/hue eic.)
0 SP 18 [1-2-2-3] 61 [0-2 fi. Sand. Poorly sorted, loose, slightly moist, dark greenish gray
(Gley 1, 3/1,10Y) to olive grey (5Y4/2). Sand composed of quartz, mica,
1 pyrite, shell and lithic fragments varying in size from fine to coarse.
Diesel odor and free product observed.
2
3 2-5 ft. Borehole drilled with pointer. No sampling completed.
4
5 SP 12 | 11-14| 14 5-7 ft. Sand. Poorly sorted, loose, slightly moist to wet, greenish gray
12-8 (Gley 1,5/1). Sand composed of quartz, mica, pyrite, shell and lithic
6 fragments varying in size from fine to coarse.
y
7 Boring terminated.
Well Construction Details
§Casing material Screen slot size  |Screen Interval Fitter Pack Cap Type
2" X schedule 40 PVC 0.020 inch 2-5 ft. No. 2 Silica sand | Watertight
Security casing/manhbole: Lock type:
Inone none
Notes:
Well Development Data
Date: Technique: ' Volume purged:
Waterra valve with 5/8" high density polyethylene hose.
Temp (°C) SC (uS/cm) " pH Notes: sc - specific conductance
Initizl:
Final:
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AMAI
611 Broadway Suite 907G

New York, New York 10012

Geologic Boring Log
- - Watery Oil Separator SWMU 43
Boring 1D Clienl: Project: Location
r 43-02 Puerto Rico Sun Qil Company  RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI GeologistEngineer Driller Drilling Coatracior
| Néstor M. Rivera Mario Sierra Jaca & Sierra
[Date Started Date Completed Drilling Method Sampler type
6/27/96 6/27/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow PID Soil Description .
bgl USCS | very | Counts| (ppm) Description made from auger cuttings, unless otherwise noted.
(fL) Symbol | (per24*)| (peré”) (grain size, mﬁnﬂismre, color/hue etc.)
0 SP 18 | 2-2-3-3|] NR [0-2 ft. Silty sand. Poorly sorted, Joose, slightly moist to moist, dark brown
(7.5YR3/3) to dark gray (Gley 1, 4/N). Sand composed of quartz, mica,
i pyrite, shell and lithic fragments varying in size from fine to coarse.
Sample Collected] Immunoassay sample collected.
2 sp 12 3-11-7 168
Sand composed of quartz, mica, pyrite, shell and lithic fragments varying in
3 Sample Collected| size from fine to coarse.
SP 12 5-6-8 184 |immunoassay sample collected.
4 3.5-5.5 ft. Sand.Poorly sorted, loose, moist to wet, light grey (Gley 1, 7/N).
size from fine to coarse. Hydrocarbon odor and free product observed.
5
Sp 20 | 5-2-34 6 |5.5-7.5 fi. Silty sand. Poorly sorted, loose, moist to wet, light grey (Gley 1,
6 7/N) to brown (7.5YR4/2) to black (Gley1,2.5/N). Sand composed of quartz,
mica, pyrite, shell and lithic fragments varying in size from fine to coarse.
7 Sample Collected Hydrocarbon odor. Immunoassay sample coliected.
Boring terminated.
8
Soil Descriptions*
Type Size (mm) Icravet §sSym silt & Clay |Sym |
Coarse edium | Fine no fines | GW [well graded gravel Inorganic
IGravel 19-75 s : 48-19 | little fines| GP |poorly graded gravel low plast. ML silts and very fine sand
Sand 2048 43-20 | .08-043 |some fines| GM |sand siltgravel mix ]low plast. CL gravelly,sandy silty clay
Silt & clay bridsl s i <08 [some fines| GC [sand,clay,gravel,mix Ihigh plast. MH micaceous/diatomaceous
Isoil density | very loose] toose {med. dense}Sand |hign ptast.  Jen high plasticity clay
dense  jvery dense] no fines | SW [well graded graveily Organic
Augularity  [veryang. [Jangular  |sub angular] litle fines| SP ipoory graded gravelly jtow plast. Ol silty clay low plasticity
sub roundJmunded well round | some fines} SM Isilty-sand sandy-silt lhigh plast. OH clay med. 1o high plasticity
[Note - density also in blows/foot above some ﬁnsl SC |sand clay mixture lPeal PT humus,swamp soils, erganic
* Source Unified Soit Classification System,

AMAL
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AMAI

611 Broadway Suite 907G
New York, New York 10012

Geologic Boring Log _
Watery Oil Separator SWMU 43
E_oring D ~ Chient: Project: Location
WQS-2 Puerto Rico Sun Oil Co. RCRA Facility Investigation Yabucoa, Puerto Rico
Project No. AMAI Geologist/Engineer Driller Drilling Contractor
l Néstor M. Rivera Constancio Olivo Jaca & Sierra
Date Started Date Completed Drilling Method Sampler type
7/16/96 7/16/96 Tripod 2"x 24" Carbon Steel Split Spoon
Depth Reco- | Blow | PID
bgl |USCS| very {Counts| (ppm) Soil Description

() | Symbol | (per 247)

(6" cach)

(grain size, sorting, moisture, color/huc eic.)

0

Boring drilled without collecting samples. Material encountered was sand,
loose, dark gray (Gley 1, 4/N), composed of quartz, mica, pyrite, shell
and lithic fragments varying in size from fine to coarse. Hydrocarbon

odor and free product observed.

Well Construction Details

Casing material

Screen slot size

Screen Interval

Filter Pack

Cap Type

2" X schedule 40 PVC 0.020 inch. 4-9 fi. No. 2 Silica sand | Watertight
Security casiog/manhole: Lock type:
jnone none
INotes:
\mevelopmet Data
|Date: Technique: |Volnme purged:
Centrifugal pump using 5/8" high density polyethylene hose.
Temp (°C) SC (pS/em) pH Notes: SC - specific conductance
Initial:
Final:

AMAI
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